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EXECUTIVE SUMMARY

As the Tank Farms and the Waste Treatment and Immobilization Plant (WTP) transition to an
operational phase, process flowsheets need to be developed to support waste retrieval and
immobilization operations. The Tank Waste Disposition Integrated Flowsheet (TWDIF) activity
was initiated to define these flowsheets and identify the means by which they can be developed
to support operations through identifying and closing gaps, mitigating risks, and realizing
opportunities.

This River Protection Project (RPP) Reference Integrated Flowsheet combines the ORP-11242
River Protection Project System Plan, Baseline Case and the strategic framework for a phased
mission approach presented by the Hanford Tank Waste Retrieval, Treatment, and Disposition
Framework (DOE 2013). This document includes: a block flow diagram (BFD) of the major
facilities and processes anticipated for the RPP Mission, output from the Hanford Tank Waste
Operations Simulator (HTWOS) showing the major material flows between interfacing
operations of RPP facilities for each of the major phases of the RPP Mission and interface flow
parameters (IFPs)—those parameters that affect the material flow across an interface in both
operational [e.g., waste acceptance criteria (WAC)] and planning (e.g., flowsheet model
assumptions) contexts and their bases.

The RPP Reference Integrated Flowsheet is an operational flowsheet in that it focuses on the
ability of each facility to accept the waste from the upstream process and to prepare that waste to
be accepted downstream. It focuses on the mission’s ability to process waste rather than the
timeframe for waste processing.

This report serves to document the RPP Reference Integrated Flowsheet; therefore, the team
responsible for the TWDIF will be integral to identifying potential flowsheet problems early,
working with the project teams to determine the requirements for their systems, and then
reviewing the project solutions to ensure they fully integrate with the upstream and downstream
facilities and/or unit operations. The TWDIF team will maintain the reference flowsheet,
updating it as required to incorporate changes in planned systems and facility operations.

The development of this RPP Reference Integrated Flowsheet has informed the development of
the TWDIF gaps, risks, and opportunities management plan (GROMP) and an associated
TWDIF technical roadmap to recommend technical pathways to close the gaps, mitigate risks
and realize opportunities described in the GROMP. The TWDIF GROMP effort has identified
many risks to the reference flowsheet presented in this report, indicating that further flowsheet
development and potential mitigations may be warranted. Listed below are recommendations
and items for consideration when updating and refining the TWDIF BFD, mass flows, and IFPs
during the next FY and beyond.

Three recommendations for the RPP Reference Integrated Flowsheet are included in this
document:
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1. The TWDIF mass flow modeling should be updated at least annually. To the extent
practical, the modeling updates should include any flowsheet revisions identified or
approved by the TWDIF team, the most recent planning available, technical updates
investigated as part of the TWDIF technical roadmap, and any improvements to the
inputs. The update should also include expansion of the key analyte list to include
organic constituents important to the WTP performance assessment. Other
considerations for the update include identification of rate limiting factors (e.g.,
evaporator capacity), comparison of results to requirements identified in the IFPs (e.g.,
waste acceptance criteria), and inclusion of chemical compounds rather than just
elemental constituents.

2. A method of identifying IFPs that potentially have a high impact on the flowsheet should
be developed and, based on those IFPs with high impact, a detailed review of their
technical bases should be conducted. IFPs may also require the addition of further details
(e.g., requirements for specific analytical techniques to verify compliance)

3. IFPs for some support interfaces and systems were not addressed in this revision. The
consolidation of IFPs for these interfaces is still needed.
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1.0 INTRODUCTION

1.1  BACKGROUND

The mission of the U.S. Department of Energy (DOE) Office of River Protection’s (ORP’s)
River Protection Project (RPP) is to remove waste generated from the production of nuclear
materials from underground tank farms at the Hanford Site, treat the waste to standards that are
protective of human health and the environment, and close the tanks and treatment facilities.

Hanford tanks contain a complex and diverse mix of radioactive and chemical waste in the form
of sludge, salts, and liquids, necessitating a variety of unique waste retrieval, treatment, and
disposition methods. The mission is expected to require decades to complete.

The RPP requires several facilities containing a number of process unit operations to complete its
mission. Some facilities are already operating (e.g., the 242-A Evaporator), others are under
construction [e.g., the Waste Treatment and Immobilization Plant (WTP)] while others are at a
conceptual design stage (e.g., Supplemental Low-Activity Waste). Descriptions of the facilities
as a whole exist (e.g., ORP-11242, River Protection Project System Plan) and the flows of
material through them have been modeled (e.g., supporting data for ORP-11242).

As the Tank Farms and WTP transition to an operational phase, there is a need to develop
integrated process flowsheets to support such operations. These flowsheets are multi-level in
that they become progressively more detailed as the perspective moves from the RPP Mission to
individual facility and then unit process operation levels.

The Tank Waste Disposition Integrated Flowsheet (TWDIF) activity was initiated to integrate
these flowsheets and the means by which they can be developed to support operations through
identifying and closing gaps, mitigating risks and realizing opportunities. Document RPP-
PLAN-56634, One System Plan for Developing and Managing the Tank Waste Disposition
Integrated Flowsheet defines three deliverables for Fiscal Year (FY) 2014:

e The TWDIF RPP Reference Integrated Flowsheet report shows all major facilities as
groups of process unit operations required to complete the RPP’s Mission to retrieve,
treat, and dispose of Hanford’s tank waste. It also tabulates the major material flows
between interfacing process unit operations of RPP facilities. Interface flow parameters
(IFPs) are those parameters that affect the material flow across an interface in both
operational (e.g., waste acceptance criteria) and planning (e.g., flowsheet model
assumptions) contexts. IFPs and their technical bases are included in this deliverable.

e The TWDIF Gaps, Risks and Opportunities Management Plan (GROMP) describes the
gaps, risks, and opportunities (GROSs) presented by the TWDIF RPP Reference Integrated
Flowsheet, its material balance, and the IFPs’ technical bases.
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e The TWDIF Technical Roadmap recommends technical pathways to close the gaps,
mitigate risks and realize opportunities described in the GROMP.

1.2 PURPOSE

The purpose of this report is to show all major facilities as groups of process unit operations
required to complete the RPP Mission on a single BFD. In addition, the major material flows
between interfacing process unit operations of RPP facilities are tabulated for the overall mission
and for each of the major phases of the RPP Mission.

Interface flow parameters—those parameters that affect the material flow across an interface in
both operational [e.g., waste acceptance criteria (WAC)] and planning (e.qg., flowsheet model
assumptions) contexts and their bases—are identified. TWIDF’s management scope of authority
and responsibility is limited to the interfaces between the process unit operations of RPP
facilities and how material flows between them. Existing RPP facility design authorities retain
responsibility over the flowsheets internal to those RPP facilities. However, evaluation of
elements of the internal flowsheets is anticipated from a RPP Mission integration viewpoint
when internal elements impact IFPs.

The RPP Reference Integrated Flowsheet is an operational flowsheet in that it focuses on the
technical ability of each facility to accept the waste of the upstream process and to prepare that
waste to be accepted downstream, rather than being a mission flowsheet with a focus on the
mission’s duration.

This report serves to document the RPP Reference Integrated Flowsheet. Therefore, the team
responsible for the TWDIF activity will be integral to identifying potential flowsheet problems
early, working with the project teams to determine the functional requirements of the systems,
and then reviewing the project solutions to ensure they fully integrate with the upstream and
downstream facilities and/or unit operations. The TWDIF team will maintain the reference
flowsheet changes, updating it as required to incorporate changes in planned systems and facility
operations.

1.3 OBJECTIVE

The objective of this document is to provide the Reference Integrated Flowsheet for the RPP
Mission (including a BFD, mass flows, and IFPs) in sufficient detail and completeness to enable
identification of GROs and completion of the TWDIF GROMP.

14  SCOPE

This document presents the Reference Integrated Flowsheet for the RPP Mission that combines
the ORP-11242, River Protection Project System Plan Baseline Case and the strategic
framework for a phased mission approach presented by the DOE in September 2013 in the
Hanford Tank Waste Retrieval, Treatment, and Disposition Framework. This document includes
a BFD of the major facilities and processes anticipated for the RPP Mission (Section 2.0), a

2
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material flow (Section 3.0), identification of IFPs between facilities (Section 4.0), and
recommendations for future work (Section 5.0).

The RPP Reference Integrated Flowsheet scope starts with the waste in Tank Farms and
encompasses the process steps required to retrieve and immobilize the tank farm waste for final
disposal. This scope does not encompass processing steps for processes associated with shipping
or final disposal of immobilized waste, nor does it include tank farm or waste management area
closure.

2.0 BLOCK FLOW DIAGRAM

2.1 THE RIVER PROTECTION PROJECT MISSION

The RPP is required to address the risks posed by the 56 million gallons radioactive and
chemical wastes currently stored in underground single-shell tanks (SSTs) and double-shell tanks
(DSTys) at the Hanford Site as safely and expeditiously as possible. The current strategy for
completing the RPP Mission involves transferring waste stored in the SSTs to the newer DSTs,
immobilizing the waste, and ultimately closing the tanks and decommissioning the treatment
facilities.

The majority of the immobilization will occur in the WTP. The WTP is a highly complex
nuclear and chemical processing facility with many first-of-a-kind technology applications. The
tank waste at Hanford is also the most complex radioactive tank waste in the United States. The
complexity of both the waste itself as well as the WTP facilities has led to difficult, and to date,
unresolved technical issues for portions of the facilities [the Pretreatment (PT) Facility]. The
WTP design first processes all the waste through the PT Facility, prior to low-activity waste
(LAW) or HLW vitrification; therefore, immobilization of any waste cannot occur per the
current design until the technical issues involving the PT Facility are resolved. For that reason,
an alternative approach for immobilizing waste as soon as practicable has been identified and is
presented in Hanford Tank Waste Retrieval Treatment, and Disposition Framework. In addition,
a portion of the HLW contains fast-settling particles, including plutonium dioxide or plutonium
metal particles, which are expected to challenge PT operations.

Contact-handled transuranic waste (CH-TRU) is located in 11 SSTs and is planned to be
processed in the Supplemental TRU Treatment Facility and then transferred to the Waste
Isolation Pilot Plant (WIPP) for disposal.

Options for treating HLW that does not meet the WAC for the PT Facility include directly
feeding wastes that meet the broader WAC for the HLW Facility to the HLW Facility (bypassing
the PT Facility) or preconditioning the waste prior to treatment in PT Facility.

For near-term risk reduction and to leverage the experience gained as the WTP facilities are
completed, DOE is considering a phased approach to the tank waste mission with the first phases
bypassing the WTP PT Facility while the unresolved technical issues with that facility are
resolved. DOE is considering a strategy to direct feed (DF) LAW to the WTP LAW Facility

3
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during the time period that WTP PT is not operational. This strategy would require a new
facility to remove solids and cesium from the supernate contained in the DST system prior to
vitrification. In addition, DOE is considering a similar near term DFHLW solution to start HLW
vitrification. To allow DFHLW to proceed, a Tank Waste Characterization and Staging (TWCS)
functionality will be needed. The TWDIF activity will confirm the need for these facilities
and/or recommend other unit operations necessary to support the RPP Mission.

The RPP facilities are further described in Section 2.3.

For the purposes of the TWDIF activity, ORP has broken the RPP Mission into five distinct
phases with five different flowsheet configurations. The phases for the TWDIF activity are:

e Phase 1 — Near-term operations, which run from now to the start of DFLAW operations.

e Phase 2 - DFLAW, which runs from the startup of DFLAW operations to the start of
DFHLW operations.

e Phase 3 — DFHLW, which runs from the startup of DFHLW to the start of WTP PT.

e Phase 4 — WTP Full Operations which runs from the startup of WTP PT to the startup of
Supplemental Low-Activity Waste (SLAW) Immobilization.

e Phase 5 — Balance of Mission, which runs from the startup of SLAW Immobilization to
the end of the mission.

The mission phases are discussed in further detail in Section 2.3.

A BFD showing all major facilities as groups of process unit operations required to complete the
RPP Mission with DFLAW and DFHLW phases is presented in Figure 2-1. The interface
numbers in Figure 2-1 identify the interfaces between facilities and a list of these interfaces is
provided in Table 2-1. Interfaces that have mass flow in both directions have “a” and “b”
designations after the number for the two different flows. For each interface, IFPs have been
identified. The IFPs are discussed further in Section 4.0 and are presented in Appendix B.
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Table 2-1. Block Flow Diagram Interface Identification.

T Complex SSTs

Supp. TRU Treatment
Facility

B Complex SSTs

Supp. TRU Treatment
Facility

Supp. TRU Treatment
Facility

Central Waste Complex

Supp. TRU Treatment
Facility

T Complex SSTs

T Complex WRF

T Complex WRF

West Area DSTs

U Farm SSTs

West Area DSTs

S Complex SSTs

West Area DSTs

Supp. TRU Treatment
Facility

T Complex SSTs

Supp. TRU Treatment
Facility

Stack

Central Waste Complex

WIPP

LERF/ETF

T Complex WRF

T Complex SSTs

West Area DSTs

T Complex WRF

West Area DSTs

U Farm SSTs

West Area DSTs

S Complex SSTs

CH-TRU

Supernate for Sluicing

CH-TRU

Off-gas

Immobilized CH-TRU
Waste

Immobilized CH-TRU
Waste

Secondary Liquid Waste

Waste

Supernate for Sluicing

Waste

Supernate for Sluicing

Waste

Supernate for Sluicing

Waste

Supernate for Sluicing
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Table 2-1. Block Flow Diagram Interface Identification.

SSTs and DSTs

222-S Lab

222-S Lab

222-S Lab

West Area DSTs

MUST/IMUST

B Complex SSTs

B Complex WRF

B Complex WRF

East Area DSTs

C Farm SSTs

East Area DSTs

A Complex SSTs

East Area DSTs

Purex & T-Plant

222-S Lab

Stack

West Area DSTs

TEDF

East Area DSTs

DSTs

B Complex WRF

B Complex SSTs

East Area DSTs

B Complex WRF

East Area DSTs

C Farm SSTs

East Area DSTs

A Complex SSTs

East Area DSTs

Waste Samples

Off-gas

Waste

Wastewater

Waste

Waste

Waste

Supernate for Sluicing

Waste

Supernate for Sluicing

Waste

Supernate for Sluicing

Waste

Supernate for Sluicing

Waste
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Table 2-1. Block Flow Diagram Interface Identification.

AW Farm

242-A Evaporator

242-A Evaporator

242-A Evaporator

242-A Evaporator

East Area DSTs

East Area DSTs

LAW PS

LAW PS

WTP LAW Facility

East Area DSTs

TWCS

TWCS

WTP HLW Facility

East Area DSTs

242-A Evaporator

AW Farm

Stack

TEDF

LERF/ETF

TEDF

LAW PS

East Area DSTs

WTP LAW Facility

East Area DSTs

TWCS

East Area DSTs

WTP HLW Facility

East Area DSTs

WTP Pretreatment
Facility

Dilute Waste

Concentrated Waste

Off-gas

Wastewater

Secondary Liquid Waste

Ventilation Effluent

Supernate Waste

Solids and Cs Return

LAW

Secondary Liquid Waste

Slurry Waste

Off Spec Waste

HLW

Secondary Liquid Waste

Supernate Waste
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Table 2-1. Block Flow Diagram Interface Identification.

WTP Pretreatment
Facility

TWCS

WTP Pretreatment
Facility

WTP Pretreatment
Facility

WTP HLW Facility

WTP HLW Facility

WTP Facility

WTP HLW Facility

East Area DSTs

WTP Pretreatment
Facility

TWCS

WTP HLW Facility

WTP Pretreatment
Facility

Stack

LDR Treatment

Interim Hanford Storage

Interim Hanford Storage  Hanford Shipping Facility

Hanford Shipping Facility Federal Geologic Nuclear

WTP Pretreatment
Facility

WTP LAW Facility

WTP LAW Facility

WTP LAW Facility

WTP Pretreatment
Facility

Waste Repository
WTP LAW Facility

WTP Pretreatment
Facility

Stack

Integrated Disposal
Facility

WIPP

Off Spec Waste

Slurry Waste

Off Spec Waste

HLW

Secondary Liquid Waste

Off-gas

Secondary Solid Waste

Immobilized HLW

Immobilized HLW

Immobilized HLW

LAW

Secondary Liquid Waste

Off-gas

Immobilized LAW

Waste
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Table 2-1. Block Flow Diagram Interface Identification.

WTP Pretreatment
Facility

LAW PS

SLAW Immobilization

SLAW Immobilization

SLAW Immobilization

WTP Pretreatment
Facility

WTP Pretreatment
Facility

Tank Farms

Tank Farms

Outside Lab

WTP Lab Facility

WTP Pretreatment
Facility

WTP Lab Facility

WTP LAW Facility

WTP HLW Facility

SLAW Immobilization

SLAW Immobilization

Stack

LERF/ETF

Integrated Disposal
Facility

Stack

LERF/ETF

LDR Treatment

Outside Lab

WTP Lab Facility

Stack

WTP Lab Facility

WTP Pretreatment
Facility

WTP Lab Facility

WTP Lab Facility

10

LAW

Off-gas

Secondary Liquid Waste

Immobilized LAW

Off-gas

Secondary Liquid Waste

Secondary Solid Waste

Waste Samples

Waste Samples

Off-gas

Waste Samples

Secondary Liquid Waste

Waste Samples

Waste Samples

21 of 305



RPP-RPT-57991 9/23/2014 - 4:22 PM 22 of 305

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

Table 2-1. Block Flow Diagram Interface Identification.

WTP Balance of

Eacilities WTP Lab Facility Utilities
59h° WTP Lab Facility WTP Balance of Wastewater
Facilities
60a WTP B_a!a_nce of WTP Pre_tr_eatment Utilities
Facilities Facility
60b WTP Pre_tr_eatment WTP B_a!a_nce of Wastewater
Facility Facilities
61a WTP Balance of WTP LAW Facility Utilities
Facilities
61b°> WTP LAW Facility WTP Balance of Wastewater
Facilities
62a WTP Balance of WTP HLW Facility Utilities
Facilities
62b° WTP HLW Facility WTP Balance of Wastewater
Facilities
63° WTP Balance of TEDF Wastewater
Facilities
64 LERF/ETF SR EvEs Lam Wastewater
Disposal Site
65 LERF/ETF Integrated Disposal Secondary Solid Waste
Facility
66 Site Utilities SSTs Utilities
67° Site Utilities Central Waste Complex Utilities
68° Site Utilities ST b URC el Utilities
Facility
69 Site Utilities WRFs Utilities
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Table 2-1. Block Flow Diagram Interface Identification.

Site Utilities

Site Utilities

Site Utilities

Site Utilities

Site Utilities

Site Utilities

Site Utilities

Site Utilities

LERF/ETF

SLAW Immobilization

LDR Treatment

DSTs

222-S Lab

242-A Evaporator

LAW PS

TWCS

WTP Balance of
Facilities

SLAW Immobilization

LERF/ETF

Stack

LDR Treatment

Integrated Disposal
Facility

Utilities

Utilities

Utilities

Utilities

Utilities

Utilities

Utilities

Utilities

Off-gas

Secondary Solid Waste

Secondary Solid Waste

YInterfaces that have mass flow in both directions have “a” and “b” designations after the number for the two

different flows.

*The Hanford Tank Waste Operations Simulator (HTWOS) does not track mass flow for these individual a and b
interfaces but reports a net mass flow for the interface.

*Mass flows for these interfaces are not tracked by HTWOS.
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2.2 MISSION FACILITIES
2.2.1 Tank Farms
2.2.1.1 Single-Shell Tanks

The SST system is currently operational. There are 149 SSTs on the Hanford Site constructed
between 1943 and 1964; 66 SSTs are located in 200 East Area, and 83 SSTs are located in 200
West Area. The East Area SST farms encompass BY, BX, and B Farms in the B Complex;

C Farm; and AX and A Farms in the A Complex. The West Area SST farms encompass T, TY,
and TX Farms in the T Complex; U Farm; and the S and SX Farms in the S Complex. The SSTs
are used only for waste storage and have had nearly all free liquid removed. SST waste
inventories today are primarily solidified sludges and crystallized salts with only incidental
amounts of liquid.

Waste retrieval from SSTs requires a variety of techniques among tanks with different waste
characteristics, design attributes, and operating histories. Multiple technologies may need to be
deployed within a single tank to meet waste retrieval requirements. Each SST waste retrieval
process results in the transfer of waste from the SST to a receiver tank, which is typically a DST
or a tank within a waste retrieval facility (WRF). The retrieved waste is mobilized using either
supernate from the DST system or water and the resultant retrieval waste stream is transferred as
slurry consisting primarily of dissolved salt or suspended solids.

CH TRU waste currently stored in seven T Farm tanks and four B Farm tanks will be retrieved
and sent directly to supplemental TRU treatment facilities located at those farms.

2.2.1.2  Double-Shell Tanks

The DST system is currently operational. There are 28 DSTs on the Hanford Site; three in 200
West Area, and 25 in 200 East Area. SY Farm is the only DST farm in the West Area. The East
Area DST farms are AN, AZ, AY, AP and AW. All were constructed between 1968 and 1986.
The DSTs contain liquids and settled solids, either salts or sludge. The DSTs play an integral
role within the RPP Mission including:

e Supporting SST waste retrieval by receiving the retrieved SST waste

e Receiving waste from facilities such as 222-S Laboratory; miscellaneous underground
storage tanks (MUSTS) and inactive miscellaneous underground storage tanks (IMUSTS);
and Plutonium Uranium Extraction (PUREX) Plant and T Plant deactivation

e Supporting 242-A Evaporator operations

e Supporting cross site waste transfers

e Preparing waste for and feeding waste to processing facilities such as the LAW
Pretreatment System (LAW PS), TWCS, and the WTP PT Facility

13
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e Receiving secondary liquid wastes associated with DFLAW and DFHLW from LAW PS
and the WTP LAW and HLW Facilities.

Effective and efficient management of the storage space available in the DSTs is essential to the
success of the RPP Mission.

2.2.1.3 Inactive/Miscellaneous Underground Storage Tanks

ORRP is responsible for dozens of ancillary underground storage tanks known as MUSTSs and
IMUSTSs. Some of these tanks are operational while some are currently inactive. These smaller,
auxiliary tanks supported historical Tank Farm operations.

The number of IMUSTs under ORP management may change as the status of waste sites and
operable units is better understood and as agreements between ORP and DOE Richland
Operations Office (RL) are adjusted. The TWDIF assumed that ORP was responsible for

60 MUSTSs (43 IMUSTSs and 17 MUSTS).

2.2.1.4 Plutonium Uranium Extraction (PUREX) Plant and T-Plant Deactivation

PUREX and T Plant are existing decommissioned facilities which will require final cleanout
prior to permanent disposition. Wastes from the cleanout of the PUREX Plant and T Plant are
projected to be sent to the DST system. The TWDIF assumes that the DSTs will not receive
wastes from the cleanout of other facilities.

2.2.1.5 Waste Retrieval Facilities

The WRFs are proposed facilities which are planned to be available for use to support SST
retrievals. The Tank Operations Contractor (TOC) baseline currently includes the design,
construction, and operation of two WRFs: one in the 200 East Area near B Complex, and one in
the 200 West Area near T Complex. These two waste complexes are geographically distant
(several miles) from the nearest DST farms. As such, they require additional facilities to support
timely and efficient SST waste retrievals. Each WRF is assumed to provide:

e Six 150,000 gal waste receipt tanks with pumps, transfer lines to the SSTs, and other
ancillary equipment to allow recycle of supernate during waste retrieval, thereby
minimizing the volume of waste generated by retrieval operations. The tanks would also
provide space for the temporary storage of the retrieved waste, to decouple SST retrievals
from the near-term limits of DST storage space.

e Waste transfer lines from the WRF to the DSTs and the pumping capacity needed to
transfer the retrieved waste slurries at high solids loadings over the considerable distance
to the nearest DST storage tanks, without exceeding the allowable pressure ratings for
transfer system components.

14
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2.2.1.6 Supplemental Transuranic Treatment Facility

The Supplemental TRU Treatment Facility is in early design and has been placed in “standby.”
Twenty tanks (17 SSTs and three DSTs) have been evaluated by the TOC as containing waste
that DOE could designate as TRU waste based on analytical reports that identified the origins of
the waste in those tanks. Of those 20 tanks, 11 SSTs contain contact-handled waste and nine
contain remote-handled waste.

The TWDIF assumes that 11 SSTs will be handled as CH TRU tank waste, and that waste will
be treated at a supplemental TRU treatment facility, then stored onsite at the Central Waste
Complex (CWC) until shipment to WIPP. The remote-handled waste is planned to be
immobilized in the WTP along with HLW.

The CH-TRU tank waste treatment and packaging process will use a modular approach. The
facility will be first located at B Farm, the tank farm supplying the initial TRU tank waste feed,
and then be relocated to T Farm, which supplies the remaining TRU tank waste feed. A single
modular system, designed for relocation, has the advantage of cost-effectively maintaining a
pristine TRU product, thus maintaining its TRU designation and meeting WIPP WAC.

The CH-TRU tank waste treatment system uses a high-vacuum, low-temperature, rotary dryer to
remove water from the retrieved sludge. The dried product, consisting of approximately 10 wt%
water, 10 wt% sand, and 80 wt% waste solids is packaged in 55 gal drums. The low-dosage
TRU waste product allows manual operation of the drum-filling equipment and movement of
product drums without requiring remote manipulators. Condensate from the dryer is filtered and
then discharged to the Liquid Effluent Retention Facility (LERF) / Effluent Treatment Facility
(ETF) via a tank truck or reused to retrieve and transport additional TRU sludge. Off-gas is high
efficiency particulate air (HEPA) filtered and then discharged to the atmosphere.

2.2.1.7 222-S Laboratory

The 222-S Laboratory is currently operational and is a full-service analytical facility located in
200 West Area that handles highly radioactive samples. Organic, inorganic, and radio-chemical
analyses are performed on a wide variety of air, liquid, soil, tank waste, and biota samples. The
laboratory provides support for a variety of essential tank farm activities, including tank to-tank
transfers, corrosion rate studies, and chemical testing to support tank corrosion inhibition, and
input to the engineering specifications for each 242-A Evaporator campaign. The 222-S
Laboratory also studies the physical and chemical characteristics of waste necessary to enable
waste retrievals, provides data to support tank closure requirements, and supports the vadose
zone program. In addition, 222-S Laboratory maintains the ability to analyze low-level and non-
radioactive samples in support of developmental and industrial hygiene activities. A small
business contractor (Advanced Technologies and Laboratories, Inc.) provides a service for
routine analytical support at the laboratory. In the future, the 222-S Laboratory may provide
support to WTP operations.
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2.2.1.8 242-A Evaporator

The 242-A Evaporator is currently operational. The primary mission of the 242-A Evaporator is
to support tank farm waste storage by reducing dilute waste volume. Evaporator availability is
essential to the success of the RPP Mission to continue SST waste retrievals and to adjust the
sodium levels to meet WTP feed requirements. In addition, the evaporator will be used to
volume reduce the secondary liquid wastes returned to Tank Farms during DFLAW and
DFHLW. The evaporator operates on a campaign basis, using the time between campaigns to
implement facility upgrades as necessary.

2.2.1.9 Low-Activity Waste Pretreatment System (LAW PS)

LAW PS is currently in the conceptual design phase. For the DFLAW flowsheet, the waste from
the DSTs will be treated in LAW PS. Treatment will consist of filtration with cross-flow
filtration (CFF) and removal of the cesium using elutable ion exchange (1X). The CFF system
separates entrained solids from the supernate and returns them to the DSTs, and the IX removes
cesium from the supernate. The treated waste is then fed directly to the WTP LAW Vitrification
Facility, bypassing the WTP PT Facility. Secondary liquid waste from the IX elution (cesium
product) and filtration flushes will be routed back to the Tank Farms.

LAW PS may also be used to provide supplemental LAW pretreatment capacity if required to
keep SLAW Immobilization fully fed after WTP PT is brought online.

2.2.2 Waste Treatment and Immobilization Plant

The WTP is currently being designed and built by Bechtel National, Inc. There are five main
facilities within the WTP Project: the PT Facility, HLW Vitrification Facility, LAW
Vitrification Facility, dedicated Analytical Laboratory, and the Balance of Facilities (BOF),
which includes supporting infrastructure systems such as air, water, electrical, power, fire
protection, and others.

The WTP will generate secondary solid and liquid waste streams. The secondary solid waste
(e.g., spent LAW melters, spent ion-exchange resin, HEPA filters, carbon absorbers) is assumed
to be disposed of in the Integrated Disposal Facility (IDF). A disposal path for spent HLW
melters has not yet been identified. The secondary liquid waste produced during full operations
is treated at the ETF while secondary liquid wastes produced during direct feed operations are
returned to Tank Farms.

2.2.2.1 Pretreatment Facility

Pretreatment engineering, procurement, and construction are currently on hold pending the
resolution of technical issues. The WTP PT Facility will receive both HLW feed and LAW feed
from the Tank Farms. Specific pretreatment processes include concentration, ultrafiltration
using cross-flow filters, cesium removal by IX, caustic and oxidative leaching of waste solids,
and subsequent separation of the waste into two streams: a HLW fraction for treatment at the
HLW Vitrification Facility, and a LAW fraction for treatment at the LAW Vitrification Facility.
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The PT Facility also receives secondary liquid waste from the WTP LAW and HLW vitrification
offgas treatment systems; prior to the startup of the PT Facility, these wastes are sent from the
LAW and HLW Facilities to the Tank Farms.

2.2.2.2 Low-Activity Waste Vitrification Facility

The WTP LAW Vitrification Facility is currently under construction. This facility will
immobilize approximately 40 percent of the LAW fraction of the waste in glass, which is poured
into LAW stainless-steel packages. Each LAW package will hold 5.51 metric tons of glass
(MTG) on average. The filled immobilized LAW (ILAW) containers are assumed to be
transferred to the onsite IDF for disposal.

2.2.2.3 High-Level Waste Vitrification Facility

The HLW procurement and construction are currently on hold pending completion of design
changes and alignment of the safety basis with the design through the Preliminary Documented
Safety Analysis (PDSA). The WTP HLW Vitrification Facility will immobilize the HLW
fraction of the waste in glass, which is poured into HLW stainless-steel canisters. Each HLW
canister will hold 3.02 MTG on average. The filled immobilized high-level waste (IHLW)
canisters will be transferred to interim Hanford storage (IHS), and then transported to an off-site
geologic repository for disposal.

2.2.2.4 WTP Analytical Laboratory

The WTP Analytical Laboratory is currently under construction. The WTP Analytical
Laboratory will provide operational support to the PT, HLW, and LAW facilities such as waste
analysis to determine glass former additions.

2.2.2.5 Balance of Facilities

The BOF is under construction. The WTP includes 20 support facilities, including the Glass
Former Facility and collectively referred to as the BOF. These support facilities provide various
utilities and other functions to support the PT, HLW, and LAW facilities.

2.2.3 Other Facilities
2.2.3.1 Tank Waste Characterization and Staging

TWCS is a proposed new facility that would provide improved tank waste slurry mixing,
sampling and characterization, and staging of waste before it is fed to the WTP.

TWCS would be used to condition waste for the DFHLW flowsheet. For DFHLW, the TWDIF
assumes that the HLW sludge is washed in the DSTs. The slurry is then transferred to TWCS
where the sludge is certified to meet the DFHLW WAC. The TWCS then sends the slurry
directly to the HLW Vitrification Facility, bypassing the WTP PT Facility.
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Once WTP PT is brought online, the TWDIF assumes TWCS will stage and certify waste
batches before they are sent to WTP PT for processing. TWCS may also perform other
processing functions (e.g., waste particle segregation and size reduction) as required to meet PT
waste acceptance criteria.

2.2.3.2 Effluent Tank Pit

The effluent tank pit is a proposed system associated with DFLAW and DFHLW, which would
collect HLW secondary liquid wastes and add chemicals as needed to meet DST corrosion
control requirements before transferring them back to the Tank Farms.

2.2.3.3 Supplemental Low-Activity Waste Immobilization Facility

The SLAW Immobilization Facility is a future facility. The WTP, as currently scoped, was not
intended to process all of the LAW tank waste. The DOE has pursued a variety of strategies to
obtain additional needed LAW treatment capacity. For the purpose of the TWDIF, SLAW
Immobilization is assumed to be a second LAW vitrification facility.

2.2.3.4 Liquid Effluent Retention Facility (LERF) / Effluent Treatment Facility (ETF),
and State-Approved Land Disposal Site (SALDS)

The LERF, ETF, and SALDS are all currently operational. The LERF is designed to store
process condensate and dilute contaminated liquid waste streams for treatment at the ETF. The
LERF consists of three basins, each equipped with primary and secondary liners, leachate
detection, collection and removal systems, and a floating cover. Transfer piping and pumps
connect the LERF to the 242-A Evaporator, ETF, and WTP.

The ETF provides for the collection and treatment of low-level mixed wastes and the disposal of
the treated wastes (via the SALDS) meeting applicable state and federal permit requirements.
The ETF has the capacity to treat 24 Mgal of waste per year. Secondary wastes from ETF (e.g.,
evaporator bottoms) are solidified for disposal.

In 2007, the State of Washington, Department of Ecology (Ecology) approved the construction
of a new solidification treatment unit for ETF that would treat and solidify concentrate from the
existing ETF evaporator by mixing the concentrate with dry, cementitious raw materials (e.g.,
Portland cement, fly ash, blast furnace slag, and/or lime). Solidified concentrate would be
disposed of at IDF. This upgrade to ETF has not yet been installed.

In addition to the waste streams already being collected, treated, and disposed at LERF/ETF,
liquid effluent secondary wastes generated during WTP operations will be sent to ETF for further
treatment and disposal, either as liquids at the SALDS or as a solidified waste form at IDF.

Treated effluent from the ETF is transferred via pipeline to the SALDS where it is discharged to
the ground.
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2.23.5 Treated Effluent Disposal Facility (TEDF)

The TEDF collects, conveys, and disposes of treated effluent from the 200 East and 200 West
Areas. The system first became operational in 1995. Typical sources that contribute to this
effluent are the following:

e Ventilation, heating, and cooling systems for buildings

e Rainwater from parking lots and exterior paved areas

e Potable water

e Boiler blowdown

e Cooling water blowdown

e Floor and sink drains with limited and strictly controlled usage

The major components of the TEDF include pipeline connecting three pumping stations, one
disposal sample station, and two disposal ponds.

2.2.3.6 Integrated Disposal Facility (IDF)

The construction on the IDF is complete; however the facility is not yet operational. The IDF
will provide on-site disposal of:

e [LAW from WTP

e Mixed waste generated through waste operations

e Other low level waste (LLW), including LLW from WTP, Tank Farms, and SLAW
Immobilization

e Spent or failed LAW melters from the WTP
o ILAW
e Solidified ETF wastes.

The facility consists of a single landfill with two separate, expandable cells that would be used if
and when the additional capacity is needed. One cell (Cell 1) may receive dangerous and/or
hazardous waste, specifically mixed LLW. This waste includes the ILAW from WTP and
SLAW Immobilization, the spent or failed melters, and ETF waste. The other cell (Cell 2) will
not receive dangerous and/or hazardous waste; it will receive only LLW. Both cells include a
double-liner system, leachate collection and removal systems, and a leak-detection system.

2.2.3.7 Land Disposal Requirement (LDR) Treatment

The exact nature of LDR treatment is not yet defined, however the TWDIF assumes that LDR
treatment will consist of an offsite facility or potentially several facilities, which will treat and
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immobilize secondary solid waste from the LAW and HLW Vitrification Facilities prior to
returning the waste to the IDF for disposal.

2.2.3.8 Central Waste Complex (CWC)

The CWC is operational. The CWC in the 200 West Area provides compliant interim storage for
containerized LLW and mixed LLW pending on-site disposal, and solid TRU waste awaiting
treatment and pending determination of final disposition.

The CWC receives, stores, and distributes solid radioactive and non-radioactive waste in a safe
and environmentally compliant manner. The CWC consists of an outdoor area, which is used to
store large waste boxes, and multiple storage structures that provide interim storage for solid
waste awaiting appropriate treatment and final disposal. The solid waste is received from both
on-site and off-site generators. LLW, mixed LLW, and mixed TRU waste are all stored at the
CWC.

2.2.3.9 Waste Isolation Pilot Plant (WIPP)

The WIPP is the nation’s only permanent disposal site for TRU waste created during the research
and production of nuclear weapons. The WIPP site is located 26 miles east of Carlsbad, New
Mexico, where TRU waste is entombed in a 2,000 foot thick layer of natural salt 2,150 feet
below the surface.

2.2.3.10 Interim Hanford Storage

The IHS is a future facility that will receive and temporarily store canisters of IHLW, with the
IHLW canisters subsequently retrieved and transported to the Hanford Shipping Facility (HSF)
in preparation for shipment to a national repository. Initially, IHS will provide storage for 4,000
canisters. Additional modules, each with a 2,000 canister capacity, can be built as needed until
reaching a maximum capacity of 16,000 canisters. IHS would be located in 200 East Area.

2.2.3.11 Hanford Shipping Facility (HSF)

The HSF is a future facility. As the HSF is currently envisioned, the facility would receive,
package, and stage the IHLW canisters from ORP, and the spent nuclear fuel multi-canister
overpacks and spent fuel standard canisters from RL. The canisters and overpacks would be
loaded into casks, and the loaded casks would be transported offsite to a national repository for
permanent disposal. The HSF would have a 40 year design life. The facility would be specified
to match the receiving capabilities of IHS. The HSF would be located in 200 East Area, and
built either as a standalone facility or as a module attached to the IHS.

2.2.3.12 Federal Geological Repository

The Federal Geological Repository has yet to be identified. The repository is planned to be an
off-site geologic repository designed to isolate the IHLW from the environment for tens or
hundreds of thousands of years.
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2.2.3.13 Qualification Laboratory

A decision on a qualification laboratory has not yet been made. The qualification laboratory will
qualify waste from the Tank Farms to meet the WTP WAC:s prior to delivery to WTP, LAW PS,
and TWCS. There are several laboratories, both on and offsite, which are being considered to
fill this role. Until such a time as the qualification laboratory has been selected, the RPP
Reference Integrated Flowsheet shows a qualification laboratory as a place holder.

2.2.3.14 Site Utilities

Site utilities are existing systems provided by Mission Support Alliance, LLC (MSA). They
include raw water, potable water, and electricity. While chemical additions to the SSTs and
DSTs to support retrievals and DST corrosion controls are not technically “site utilities,” they
have been captured under the heading of site utilities for the purposes of tracking the mass flow
in the flowsheet.

2.3  MISSION PHASES

Pending the resolution of technical issues, engineering, procurement, and construction on the
WTP PT Facility are currently on hold; and pending the completion of design changes and
alignment of the safety basis with the design through the PDSA, procurement and construction
on the WTP HLW Facility are currently on hold. In order to begin immobilizing Hanford waste
as soon as practicable, DOE has provided a framework that relies on a phased startup of the WTP
facilities (see Hanford Tank Waste Retrieval Treatment, and Disposition Framework). The
flowsheets associated with each phase of this approach have been individually assessed as part of
the TWDIF effort. The following mission phases have been analyzed in the RPP Reference
Integrated Flowsheet:

e Phase 1 — Near-Term Operations, which run from now until the startup of DFLAW
operations

e Phase 2 - DFLAW, which runs from the startup of DFLAW operations to the startup of
DFHLW operations

e Phase 3 — DFHLW, which runs from the startup of DFHLW operations to the startup of
WTP PT

e Phase 4 — WTP Full Operations, which runs from the startup of WTP PT to the startup of
SLAW Immobilization

e Phase 5 — Balance of Mission, which runs from the startup of SLAW Immobilization to
the end of the mission.

Each of these phases will be discussed in additional detail in the following sections.
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Phase 1 — Near-Term Operations

Phase 1, Near-Term Operations, as defined for the TWDIF activity runs from now until DFLAW
operations begin. The key activities performed in Phase 1 include:

Retrievals in C-Farm

A and AX Farm Retrievals

Operation of the Supplemental TRU Treatment Facility with B Farm CH-TRU waste
Operation of LAW PS to prepare for DFLAW hot commissioning.

The Phase 1 BFD is shown in Figure 2-2. Facilities which will be operational are shown as solid
blocks, while facilities that are not utilized during this phase are shadowed. Only operational
interfaces between facilities are shown.

2.3.2 Phase 2 — Direct Feed Low-Activity Waste

Phase 2, DFLAW, as defined for the TWDIF activity runs from the startup of DFLAW
operations until DFHLW operations begin. The key activities in Phase 2 include:

Operation of the Supplemental TRU Treatment Facility with T Farm CH-TRU waste.
Operation of the LAW PS to supply DFLAW to the WTP LAW Facility

DFLAW operations, which include the use of the WTP LAW Facility, the WTP Lab
Facility, and BOF

Receipt and handling of DFLAW secondary liquid wastes in Tank Farms
Receipt of ILAW in IDF

Operation of TWCS to prepare for DFHLW hot commissioning
Continued SST Retrievals

Continued operation of the Supplemental TRU Treatment Facility

Operation of the qualification laboratory.

The Phase 2 BFD is shown in Figure 2-3.
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Phase 3 — Direct Feed High-Level Waste

Phase 3, DFHLW, as defined for the TWDIF activity runs from the startup of DFHLW
operations until WTP PT operations begin. The key activities performed in Phase 3 include:

Continued operation of LAW PS to supply feed to the WTP LAW Facility
Continued operation of DFLAW
Continued receipt of ILAW at IDF

22

33 of 305



RPP-RPT-57991

9/23/2014 - 4:22 PM

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

Operation of TWCS to supply feed to the WTP HLW Facility
Receipt and handling of DFLAW and DFHLW secondary liquid wastes in Tank Farms

Receipt of IHLW at IHS and, when possible, shipment of that IHLW to the Federal
Geological Nuclear Waste Repository.

Continued SST Retrievals
Continued operation of the Supplemental TRU Treatment Facility
Continued operation of the qualification laboratory.

The Phase 3 BFD is shown in Figure 2-4.

2.34

Phase 4 — Waste Treatment and Immobilization Plant Full Operations

Phase 4, WTP Full Operations, as defined for the TWDIF activity runs from the startup of WTP
PT operations until SLAW Immobilization operations begin. The key activities performed in
Phase 4 include:

Switching from DFLAW and DFHLW operations to full WTP vitrification operations
utilizing the WTP PT Facility

Continued operation of LAW and HLW Vitrification Facilities
Continued receipt of ILAW at IDF

Continued receipt of IHLW at IHS

Operation of TWCS to supply slurry to the WTP PT Facility
Receipt of WTP secondary liquid wastes at LERF/ETF
Continued SST retrievals

Potential MUST/IMUST retrievals.

The Phase 4 BFD is shown in Figure 2-5.

2.3.5

Phase 5 — Balance of Mission

Phase 5, Balance of Mission, as defined for the TWDIF activity runs from the startup of SLAW
Immobilization through the end of the mission. The key activities performed in Phase 5 include:

Continued operation of LAW and HLW Vitrification Facilities
Continued receipt of ILAW at IDF

Continued receipt of IHLW at IHS

Continued operation of TWCS to supply slurry to the WTP PT Facility
Operation of SLAW Immobilization for LAW
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e The supply of LAW to SLAW Immobilization from WTP PT

e Operation of LAW PS to supply SLAW Immobilization with LAW feed as needed
e Operation of the WRFs to support B and T Complex retrievals

e Continued SST retrievals

e Cleanout of PUREX and T-Plant.

The Phase 5 BFD is shown in Figure 2-6.
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Figure 2-4. Phase 3 Block Flow Diagram.
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Figure 2-6. Phase 5 Block Flow Diagram.
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3.0 MASS FLOW MODELING

The RPP Reference Integrated Flowsheet includes a tabulation of the flow of major tank waste
constituents between interfacing process unit operations of RPP facilities. The Hanford Tank
Waste Operations Simulator (HTWOS) model is a dynamic, event simulation model, governed
by prescribed initial conditions, constraints, and operating logic that is used to simulate the full
duration of the RPP Mission. The HTWOS is one of a number of planning tools used to support
system planning efforts; a description of these planning tools is provided in TFC-PLN-143,
“River Protection Project System Integration Management Plan.”

This initial revision of the RPP Reference Integrated Flowsheet is based on an HTWOS model
run using current technical bases for input parameters and an initial waste inventory from the
Best Basis Inventory (BBI).

3.1 APPROACH

Mass flows were obtained from a run using HTWQOS version 7.7. HTWOS was configured to
include the facilities and the phased operating approach described in Section 2. HTWOS was
operated utilizing the Integrated Solubility Model (ISM), which is a dynamic tool for calculating
the solid/liquid equilibrium of the waste throughout the HTWOS model. Data capture points
were added to the TWDIF HTWOS run in order to capture the mass flows across each of the
interfaces identified in Figure 2-1 and Table 2-1. Data was written out from the model for each
of the TWDIF phases. Data manipulation consisted predominantly of arranging the information
in a more user friendly format and is presented in SVF-2931, SVF-2931-02 TWDIF Flowsheet
Calculations.

3.2 USE OF COMPUTER SOFTWARE

The mass flow data was produced using the HTWOS version 7.7. HTWOS is registered under
HISI ID number 638. Specifics of the modeling case are documented in MMR-14-024, TWDIF
Flowsheet Modeling.

The mass flow data was formatted (SVF-2931) using Microsoft Office® Excel®' 2010. No
add-in software was used in the spreadsheet.

33 CURRENT INVENTORY WASTE BASIS

The BBI is the source of current tank waste inventories used by HTWQOS. The BBI is not listed
as an assumption, but as an input to HTWOS and establishes the initial waste inventory. No
uncertainty is applied to the values in the BBI during the HTWOS evaluations. HTWQOS version

! Microsoft Office® and Excel® are registered trademarks of Microsoft Corporation, Redmond, Washington.
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7.7 starting tank inventories represent the contents of the tanks as of October 1, 2013
(documented in RPP-33715, Double-Shell and Single-Shell Tank Inventory Input to the Hanford
Tank Waste Operations Simulator Model — 2014 Update). The inventory is based on BBI data
downloaded from the Tank Waste Inventory Network System. The 2014 inventory data set
represents the composition of the waste in the Hanford tanks with an effective date of January 6,
2014 and was input into HTWOS under MMR-13-059, Input FY2012 Tank Inventory into
HTWOS. The inventory was also adjusted to account for historical transfers, planned SST
retrieval operations, near-term transfers, and near-term evaporator campaigns.

The discussion in Appendix A provides a status on the current understanding of the tank waste
compositional basis and physical properties such as particle size, particle density, and rheology,
specifically related to their use in the HTWOS-based RPP Reference Integrated Flowsheet while
acknowledging their potential application in future flowsheet models.

3.4  CONFIGURATION AND ASSUMPTIONS

The TWDIF team was directed by ORP to configure the flowsheet in a similar configuration to
the options presented in Hanford Tank Waste Retrieval Treatment, and Disposition Framework.
An explanation of the configuration and assumptions associated with the TWDIF activity and the
RPP Reference Integrated Flowsheet are presented in Table 3-1.

Table 3-1. Configuration and Assumptions.

Flowsheet Configuration and Assumptions

DFLAW  Begin LAW Facility operations before the PT Facility is
operational

o LAW PS provides DFLAW feed to the LAW Facility.
LAW PS is located between Tank Farms and the LAW
Facility and removes solids and cesium from supernate
currently stored in the DST system. LAW PS provides
DFLAW at a sodium concentration between 5 and 6
molar, which is below the 7.5 molar sodium the LAW
Facility is expected to run during full operations.

« All secondary liquid wastes associated with DFLAW are
returned to Tank Farms. A portion of the waste will be
volume reduced using the 242-A Evaporator. The
secondary liquid wastes chemistry is adjusted to meet the
current DST corrosion specifications prior to being
returned to Tank Farms.

« After the first batch of DFLAW processed through
LAW PS, the supernate sodium content is adjusted for
processing through LAW PS using secondary liquid waste
returns whenever practical. This avoids additional
evaporative load on the 242-A Evaporator.
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Table 3-1. Configuration and Assumptions.

Flowsheet Configuration and Assumptions

o TWDIF assumes that IDF will be available once the LAW

DFHLW

Supplemental TRU
Treatment Facility

SLAW

Facility is operational.

o TWDIF assumes that the WTP Analytical Laboratory
Facility and Balance of Facilities will be available to
support DFLAW operations.

o TWDIF assumes that the LAW Facility receives feed
from LAW PS for about 5 Y2 years before it begins to
receive feed from the WTP PT Facility.

« Begin HLW Facility operations before the PT Facility is
operational

o HLW washing is performed in Tank Farms. Washing is
limited to two wash cycles and targets a 15 wt% feed to
TWCS.

o TWCS provides DFHLW to the HLW Facility. TWCS is

assumed to be a standalone facility containing six 500,000

gallon tanks. TWCS is assumed to have the ability to
stage, sample, mix, and characterize waste for delivery to
the HLW Facility.

« All secondary liquid wastes associated with DFHLW are
returned to Tank Farms to be volume reduced using the
242-A Evaporator. The secondary liquid wastes
chemistry is adjusted to meet the current DST corrosion
specifications in a new Effluent Tank Pit prior to being
returned to Tank Farms.

o TWDIF assumes that the IHS will be available once the
HLW Facility is operational.

o TWDIF assumes that the WTP Lab Facility and Balance
of Facilities will be available to support DFHLW
operations.

o TWDIF assumes that the HLW Facility receives feed
from TWCS for about 2 years before is begins to receive
feed from the WTP PT Facility.

o TWDIF assumes that 11 tanks in B and T Farms will be
legally classified as CH-TRU for disposal at WIPP.

« Skid-mounted processing equipment will be used to
process and package the waste retrieved from the
CH-TRU tanks. The equipment will first be located at B
Farm and then relocated to T Farm.

o SLAW Immobilization is assumed to be a LAW
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Table 3-1. Configuration and Assumptions.

Flowsheet Configuration and Assumptions

Immobilization vitrification facility with 6 melters. Secondary liquid
wastes from the facility are assumed to be recycled back
to the front end of the facility where they are mixed back
into the incoming waste which is then conditioned using
an evaporator.

o SLAW Immobilization’s primary LAW source is the
WTP PT Facility with LAW PS providing supplemental
LAW feed as needed to keep the facility at full capacity.

o TWDIF assumes that SLAW Immobilization begins
operations 2 years after WTP PT Facility begins sending
feed to the LAW Facility.

TWCS Feed to PT * TWCS provides the ability to stage, sample, mix and
Facility characterize waste for delivery to the WTP PT Facility.

o TWDIF assumes that TWCS includes solids segregation
and size reduction capability.

Feed to 242-A TWDIF assumes that feed for the 242-A Evaporator is

Evaporator staged in a DST for 90 days before being sent to the
evaporator. During this time, samples would be taken,
processed, and analyzed and pre-run documentation would
be completed to support the evaporator campaigns.

3.5 MASS FLOW RESULTS

Mass flow results are tabulated for each mission phase and for the entire mission. The results
listed in this report are limited key analytes. Key analytes were determined to be components
with a limit in the WTP data quality objectives, components which limit glass formulation, and
oxalate, which was added to the list as an important analyte due to its impact on waste chemical
stability, sludge washing and melter reduction/oxidation calculations. A full listing of
components tracked by HTWQOS can be found in SVF-2931.

HTWOS decays radionuclides on a yearly basis and the outputs provided for this mass flow were
not back decayed to the same date, which means that under certain circumstances, there may be
negative values for curies shown in the tables below and that the end of mission curie counts
may not add up to the total curies listed in the BBI today as the values have decayed throughout
the mission.

There are a few circumstances where the summary mass flow tables differ from the values in
SVF-2931. In these cases, the values found in SVF-2931 were set to zero for the tables in this
report as the interfaces in question were not used in a particular phase. All the values zeroed out
were the result of modeling artifacts from the method used for data capture or rounding errors.
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Table 3-2 summarizes information on the LAW glass packages, HLW canisters, and TRU waste
drums generated for each phase.

Table 3-2. Summary of Mass Flow Results.

Metric Phase 1 Phase 2 Phase 3 V\Ij'rlllislijll BZE\"’:;SO]C MIiQst)iIZ) N
D e Operations | Mission Total

LAW glass
mass (MTG) 0 19,220 7,713 14,908 639,119 680,960
LAl 0 3,489 1,400 2707 116,027 123,623
packages
HLW glass
mass (MTG) 0 0 2,211 604 29,293 32,108
HLW glass 0 0 732 200 9,701 10,633
canisters
Potential TRU 575 2,388 4,421 0 0 7,384
waste drums
Sodium
reporting to
LAW glass 0 2,508 1,135 2,190 72,335 78,168
(MT)
LAW glass
sodium oxide N/A 18% 20% 20% 15% 15%
loading
HLW glass
waste oxide N/A N/A 36% 36% 36% 36%
loading

3.5.1 Phase 1 — Near-Term Operation

Table 3-3 provides a summary mass flow of major interfaces and constituents of interest for
Phase 1. The information was taken from SVF-2931. The interface numbers match those
depicted in Figure 2-1 and Figure 2-2. Interfaces whose mass flows are not tracked by HTWQOS
(see Table 2-1) are not included in Table 3-3.
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Interface Name

Solids Volume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

®Tc

Total Activity
Chemical Components (kg)
Aluminum
Bismuth
Chlorine
Chromium
Fluorine

Iron

Nickel

Nitrate

Nitrite
Potassium
Phosphate
Sodium
Sulfate

TOC

Oxalate
Zirconium

T Complex
CH-TRU
B Complex
CH-TRU

- 1.06E+04
- 1.69E+06
- 1.71E+06
- 1.85
- 1.00

= 1.91E+01
= 2.04E+01
= 7.59E-10
- 1.33E+00
- 1.65E+02
= 1.04E+01
= 6.58E-01
- 4.26E+02
- 2.21E-08
= 9.50E-04
- 1.10E+03

- 3.75E+02
- 2.52E+04
- 5.05E+02
- 1.45E+03
- 3.13E+03
- 3.72E+03
- 1.24E+02
- 2.70E+04
- 4.05E+03
- 2.38E+03
- 4.71E+03
- 1.84E+04
- 3.03E+02
- 2.32E+02
- 2.09E+03
- 3.16E+00

Packaging
Off-gas

6.00E-03
-6.32E-04
5.00E-03

5.25E-09
1.09E-11
2.55E-13
1.61E-10
1.99E-08
1.25E-09
1.28E-06
2.01E-07
4.27E-14
1.84E-09
5.39E-05

4.84E-04
3.92E-10
1.56E-04
9.45E-06
4.12E-05
7.20E-03
2.39E-04
5.72E-03
1.84E-04
1.31E-03
9.09E-03
1.16E-03
3.82E-05
1.29E-02
3.27E-11
4.92E-14

Supp. TRU
Treatment
Facility

1.06E+04
5.03E+03
1.56E+04
82.60
1.33

1.90E+01
2.04E+01
5.59E-10
1.33E+00
1.64E+02
1.04E+01
6.58E-01
4.25E+02
2.21E-08
9.49E-04
1.10E+03

3.74E+02
2.51E+04
5.03E+02
1.44E+03
3.11E+03
3.71E+03
1.23E+02
2.68E+04
4.03E+03
2.37E+03
4.69E+03
1.83E+04
3.03E+02
2.25E+02
2.09E+03
3.15E+00

1.06E+04

5.03E+03

1.56E+04
82.60
1.33

1.90E+01
2.04E+01
5.59E-10
1.33E+00
1.64E+02
1.04E+01
6.58E-01
4.25E+02
2.21E-08
9.49E-04
1.10E+03

3.74E+02
2.51E+04
5.03E+02
1.44E+03
3.11E+03
3.71E+03
1.23E+02
2.68E+04
4,03E+03
2.37E+03
4,69E+03
1.83E+04
3.03E+02
2.25E+02
2.09E+03
3.15E+00

Table 3-3. Phase 1 Summary Mass Flow.

| nterfaceNumber | ta | 2 | 3 | 4 | 5 | 6 | 7a | 8 | 9 | 10a | 13 | 15 | 16 | 17a | 18 | 19 202 |

CH-TRU 2™
Liquid Waste

7.66E+00

1.52E+06

1.52E+06
0.00
1.00

1.33E-05
2.04E-07
2.00E-10
3.98E-07
4.92E-05
3.10E-06
6.59E-04
1.87E-03
2.21E-11
9.51E-07
2.53E-01

2.50E-01
3.13E-03
9.69E-01
4.12E-02
1.30E-01
3.72E+00
1.23E-01
4.72E+01
1.68E+00
6.78E-01
4.69E+00
6.10E-01
2.17E-01
6.64E+00
2.61E-04
3.93E-07

9/23/2014 - 4:22 PM

T Complex

Waste

T Complex
Waste from

35

WRF

S Complex

Waste

222-S Lab
Waste

4.00E+04
4.00E+04

1.01

1.42E-01
1.07E+01
3.29E-15
3.74E-04
1.21E-02
1.51E-02
2.79E-06
6.62E+00
2.98E-05
7.51E+01

1.95E+02

1.45E+03
1.73E+02

9.97E+02

Cross Site

Transfer

B Complex

Waste

B Complex

Waste

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

1.67E+05

1.63E+06

1.80E+06
22.67
1.04

2.04E+03
1.06E+05
4.32E-01
8.78E+01
4.17E+03
2.75E+03
9.56E+01
6.71E+05
1.15E+02
4.21E-01
1.58E+06

4.45E+05
6.84E+03
2.50E+03
1.26E+03
7.20E+03
3.68E+04
1.15E+04
1.04E+05
4.09E+04
2.28E+03
4.96E+04
2.85E+05
1.37E+04
5.84E+03
2.79E+03
5.30E+03

A Complex
Waste

6.42E+04

5.23E+06

5.29E+06
3.20
1.11

4.90E+03
7.11E+05
6.99E-01
6.89E+01
1.78E+03
1.54E+03
8.01E+02
2.10E+06
1.37E+01
1.12E-01
5.99E+06

1.22E+05
2.56E+02
2.52E+04
1.74E+04
3.32E+03
3.94E+04
2.18E+03
7.51E+05
4.28E+05
1.73E+04
6.00E+04
1.16E+06
1.20E+05
2.11E+04
1.46E+05
1.41E+03
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Table 3-3. Phase 1 Summary Mass Flow (continued)

2 = 5 S s > £ SRS 5 . = = > 3
2 | 55 | £ | 28 |cgs| 58 | 52 | zsd §2 §s| B: | 3t §2
Interface Name x% S 3 S 2 S Sty L3 72 S c3 €3 So| Lo Lo £ 5
S5 | g% | g8 | g6 | £33 | 88 | 23 | €35 53 53| 25 | 3% 52
oo i i i meg | F g @3 230 g T @3
Solids Volume (gal) - - - - - N/A 1.10E+02 1.10E+02 - - - - - - - - -
Liquid Volume (gal) - 2.09E+07 1.22E+07 - 1.10E+07 N/A 2.55E+05 - - - - - - - - - -
Total Volume (gal) - 2.09E+07 1.22E+07 - 1.10E+07 N/A 2.55E+05  1.10E+02 - - - - - - - - -
Wit% Solids (wt%) - - - - - N/A 0.10 - - - - - - - - - -
Lig. SpG - 1.24 1.41 - 1.00 N/A 1.28 - - - - - - - - - -
Radionuclides (Ci)
2Am - 1.75E+03 1.75E+03 6.86E-07  2.18E-03 N/A 9.32E+01  1.08E+00 - - - - - - - - -
Bcs - 1.25E+07 1.25E+07 4.84E-06 1.14E-01 N/A 1.43E+05 - - - - - - - - - -
129) - 7.48E+00 7.48E+00 2.57E-07 2.34E-04 N/A 9.86E-02  1.51E-05 - - - - - - - - -
28py - 6.90E+00 6.90E+00 8.90E-10  2.78E-06 N/A 5.35E-02  1.11E-02 - - - - - - - - -
29y - 9.81E+01 9.81E+01 1.61E-08 5.02E-05 N/A 1.52E+00 3.16E-01 - - - - - - - - -
2py - 1.13E+02 1.13E+02 1.46E-08  4.58E-05 N/A 1.17E+00  2.43E-01 - - - - - - - - -
®Tc - 7.98E+03 7.98E+03 1.48E-06 9.63E-04 N/A 8.71E+01 - - - - - - - - - -
9Ogr - 2.71E+04 2.71E+04 1.61E-05 1.88E-01 N/A 1.70E+03  7.51E+02 - - - - - - - - -
23 - 9.60E-01 9.60E-01 1.01E-09 6.55E-07 N/A 8.96E-03  5.96E-04 - - - - - - - - -
2y - 2.40E-02 2.40E-02 2.15E-11  1.40E-08 N/A 4.48E-04  2.98E-05 - - - - - - - - -
Total Activity - 2.43E+07 2.43E+07 1.61E+00 1.24E+02 N/A 2.82E+05 1.86E+03 - - - - - - - - -
Chemical Components (kg)
Aluminum - 2.21E+05 2.21E+05 9.57E-06  6.23E-03 N/A 4.14E+03  2.51E+02 - - - - - - - - -
Bismuth - 1.76E+03 1.76E+03 8.95E-05 2.51E+00 N/A 2.86E+01 - - - - - - - - - -
Chlorine - 1.62E+05 1.62E+05 1.02E-04  7.88E-01 N/A 1.90E+03 - - - - - - - - - -
Chromium - 3.38E+04 3.38E+04 4.30E-06  2.30E-02 N/A 3.69E+02 3.34E-01 - - - - - - - - -
Fluorine - 753E+04 7.53E+04 2.23E-03  4.27E+00 N/A 1.84E+03 1.75E+01 - - - - - - - - -
Iron - 2.69E+03 2.69E+03 8.40E-03  4.19E+00 N/A 9.86E+01 1.52E+01 - - - - - - - - -
Nickel - 7.96E+01 7.96E+01 9.80E-05 6.36E-02 N/A 3.64E+00 1.11E+00 - - - - - - - - -
Nitrate - 7.57E+06 7.57E+06 1.66E-06 2.06E+00 N/A 9.10E+04 - - - - - - - - - -
Nitrite - 3.23E+06 3.23E+06 4.20E-06  4.38E-02 N/A 4.03E+04 - - - - - - - - - -
Potassium = 3.56E+05 3.56E+05 4.61E-04 2.95E-01 N/A 6.83E+03 = = = = = = = = = =
Phosphate - 3.01E+05 3.01E+05 2.95E-04 1.92E-01 N/A 3.41E+03 - - - - - - E E E -
Sodium - 8.57E+06 8.57E+06 3.86E-03  2.42E+00 N/A 1.27E+05 1.68E+02 - - - - - - - - -
Sulfate - 5.21E+05 5.21E+05 1.76E-03  7.42E+00 N/A 1.28E+04 8.87E+01 - - - - - - - - -
ToC - 1.32E+05 1.32E+05 - 4.71E+02 N/A 1.90E+03 - - - - - - - - - -
Oxalate - 1.12E+05 1.04E+05 1.23E-02 8.03E+03 N/A 1.34E+03  1.99E+02 - - - - - - - - -
Zirconium = = = = = N/A 1.60E-02  1.60E-02 = = = = = = = = =
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Table 3-3. Phase 1 Summary Mass Flow (continued)

Secondary
Liquid
Waste

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

LAW PS to
SLAW
Immob

Secondary

Secondary

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

¥Tc

%0gy

233U

235U

Total Activity
Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

Solid Waste

Solid Waste

37

48 of 305



RPP-RPT-57991 9/23/2014 - 4:22 PM 49 of 305
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Table 3-3. Phase 1 Summary Mass Flow (continued)

| InterfaceNumber | 60a | 6la | 62 | 64 | 6 | e | 6 | 70 | 72 | 7 | 74 | 7 | 79 |

o = . s, g | EZ v w u, : m " . g
= <2 =& i T o 2 o 8 o < 2838 8
Interface Name = = = = = é I _% = = = = = = S = = 1;:

) E ) E ) S il S ) ) ) 5 ) ) »w = > =
Solids Volume (gal) - - - 1.20E-02  3.84E+02 . - - - - R _ ]
Liquid Volume (gal) - - - 8.20E+06 - 9.33E+06 - 2.19E+06 2.35E+06 2.94E+04 - - -
Total Volume (gal) - - - 8.20E+06 3.84E+02 9.33E+06 - 2.19E+06 2.35E+06 2.94E+04 - - -
W1% Solids (wt%) - = - 0.00 - - _ _ _ _ _ ) )
Lig. SpG - - - 1.00 - 1.01 - 1.01 1.00 1.01 - - -
Radionuclides (Ci)
#'Am - - - 5.46E-08  5.46E-05 - - - - ) ) . .
¥Cs - - - 8.68E-07  8.68E-02 - ) ; - ) ; ] )
129) - - - 1.74E-09  1.74E-04 - - - - - - - -
2Py - - - 1.91E-09  1.91E-06 - ) ; - ) ; ] )
2pu - - - 417E-08  4.17E-05 - - - - . . . .
#ipy - - - 252E-08  2.52E-05 - ) ; - ) ; ] )
®Tc - - - 6.64E-09  6.64E-04 - - - - - - - -
Sr - - - 1.62E-07 1.62E-01 - ) ; - ) ; ] )
2y - - - 517E-10  5.16E-07 - - - - . . . .
2y - - - 191E-10  1.91E-07 - ) ; - ) ; ] )
Total Activity - - - 9.08E+01 9.13E+00 - - . - . - _ )
Chemical Components (kg)
Aluminum - - - 6.15E-05  6.15E-02 - - - - . - . X
Bismuth - - - 1.51E-03 1.51E+00 - - = = - - - -
Chlorine - - - 7.86E-04  7.85E-01 - - - - . - . X
Chromium = = - 2.40E-05  2.40E-02 - - = > - - - -
Fluorine = = - 2.26E-03  2.26E+00 - - = - - - - -
Iron = = - 3.77E-03  3.76E+00 - - = = - - - -
Nickel - - - 9.26E-05  9.25E-02 - - - - . - . X
Nitrate - = = 8.45E-03  8.44E+00 - - - - 8.27E+02 - 2 -
Nitrite = - - 3.44E-04 3.44E-01 7.10E+03 - - = - - - -
Potassium = = - 2.49E-04  2.49E-01 - - = > - - - -
Phosphate - = = 1.27E-03 1.27E+00 - - - - = - - -
Sodium - - - 1.82E-03 1.82E+00 2.02E+05 - 3.65E+04 - 2.48E+02 - - -
Sulfate - - - 5.11E-03  5.10E+00 - - - - - - . .
TOC - - - 2.32E+01  3.09E+02 - - - - - - . .
Oxalate - = - 5.81E+03 - 2.05E+05 - - = o - - -
Zirconium = = - 1.82E-10  1.81E-07 - - = = - - - -
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RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

3.5.2 Phase 2 — Direct Feed Low-Activity Waste
Table 3-4 provides a summary mass flow of major interfaces and constituents of interest for

Phase 2. The information was taken from SVF-2931. The interface numbers match those
depicted in Figure 2-1 and Figure 2-3.
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RPP-RPT-57991

Interface Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

¥Tc

%0gy

Total Activity
Chemical Components (kg)
Aluminum
Bismuth
Chlorine
Chromium
Fluorine

Iron

Nickel

Nitrate

Nitrite
Potassium
Phosphate
Sodium
Sulfate

TOC

Oxalate
Zirconium

T Complex
CH-TRU

4.23E+04

1.43E+06

1.47E+06
8.13
1.00

8.63E+01
9.95E+01
1.08E-07
1.62E+00
3.55E+02
2.39E+01
1.18E+01
3.77E+03
1.86E-06
7.69E-02
8.28E+03

5.59E+02
6.50E+04
1.67E+03
4.65E+03
9.86E+03
2.64E+04
2.80E+02
1.16E+05
4.56E+03
4.63E+03
4.92E+04
6.79E+04
5.21E+03
3.06E+03
8.43E+03
2.78E+00

B Complex
CH-TRU

4.19E+03

7.60E+05

7.64E+05
1.63
1.00

8.70E+00
1.79E+00
2.92E-11
3.03E-01
4.67E+01
2.46E+00
-4.55E-06
3.79E+01
7.20E-11
2.68E-06
7.52E+00

1.34E+01
1.11E+04
1.54E+02
7.62E+02
1.54E+03
8.52E+02
5.34E+01
1.17E+04
1.82E+03
1.34E+03
1.63E+03
7.62E+03
6.59E+01
2.74E-01
3.94E+02
5.72E-01

Packaging
Off-gas

4.10E-02
-3.68E-04
4.10E-02

2.60E-08
5.37E-11
3.60E-11
2.32E-10
4.84E-08
3.18E-09
2.26E-05
1.74E-06
3.56E-12
1.47E-07
3.63E-05

7.31E-04
1.18E-09
5.61E-04
3.57E-05
1.50E-04
5.23E-02
6.42E-04
2.69E-02
2.96E-04
3.30E-03
9.74E-02
4.82E-03
6.58E-04
1.68E-01
1.36E-10
5.22E-14

Supp. TRU
Treatment
Facility

4.61E+04
1.92E+04
6.52E+04
86.52
1.12

9.42E+01
1.00E+02
7.85E-08
1.92E+00
4.00E+02
2.63E+01
1.17E+01
3.69E+03
1.84E-06
7.59E-02
8.17E+03

5.65E+02
7.58E+04
1.80E+03
5.39E+03
1.13E+04
2.70E+04
3.31E+02
1.26E+05
6.37E+03
5.97E+03
5.03E+04
7.50E+04
5.21E+03
2.94E+03
8.73E+03
3.34E+00

4.61E+04
1.92E+04
6.52E+04
86.52
1.12

9.42E+01
1.00E+02
7.85E-08
1.92E+00
4.00E+02
2.63E+01
1.17E+01
3.69E+03
1.84E-06
7.59E-02
8.17E+03

5.65E+02
7.58E+04
1.80E+03
5.39E+03
1.13E+04
2.70E+04
3.31E+02
1.26E+05
6.37E+03
5.97E+03
5.03E+04
7.50E+04
5.21E+03
2.94E+03
8.73E+03
3.34E+00

9/23/2014 - 4:22 PM

Table 3-4. Phase 2 Summary Mass Flow.

| InterfaceNumber | 1a | 2 | 3 | 4 | 5 | 6 | 7a | 8 | 9 | a | 13 | 15 | 16 | 17a | 18a | 19 | 20a |

CH-TRU 2™
Liquid Waste

4.15E+01

1.96E+06

1.96E+06
0.01
1.00

6.58E-05
1.00E-06
2.81E-08
5.75E-07
1.20E-04
7.88E-06
1.17E-02
1.62E-02
1.84E-09
7.60E-05
4.84E-03

3.77E-01
9.47E-03
3.48E+00
1.55E-01
4.74E-01
2.70E+01
3.32E-01
2.23E+02
2.67E+00
1.71E+00
5.03E+01
2.51E+00
3.74E+00
8.66E+01
1.09E-03
4.18E-07

T Complex
Waste

40

T Complex
Waste from

WRF
S Complex
Waste

= = 1.53E+04
= = 3.66E+05
= = 3.81E+05
- - 11.10

- - 1.00

- - 2.18E+01
- - 1.44E+04
- - 2.40E-02
- - 3.71E-01
- - 1.44E+01
= = 6.43E+00
- - 1.00E+01
- - 1.93E+04
= = 1.06E-01
= = 3.26E-02
- - 6.80E+04

- - 1.49E+04
= = 6.81E+00
- - 9.01E+02
- - 7.64E+02
= = 3.46E+02
- - 2.63E+02
- - 6.99E+00
- - 6.20E+04
= = 9.48E+03
- - 2.12E+02
- - 1.03E+04
- - 4.36E+04
= = 1.03E+03
= = 4.30E+02
= = 3.03E+03
- - 6.04E+00

222-S Lab

4.00E+04
4.00E+04

1.01

1.41E-01
8.78E+00
3.29E-15
3.50E-04
1.21E-02
9.80E-03
2.79E-06
5.40E+00

2.98E-05
6.90E+01

1.95E+02

1.45E+03
1.73E+02

9.97E+02

Cross Site
Transfer
B Complex

9.79E+01 = -
2.62E+05 = -
2.62E+05 = >
0.10 = =
1.12 - -

9.38E-02 = =
1.52E+04 = -
4.46E-02 - -
2.77E-03 - -
4.02E-02 = =
1.68E-02 = -
1.18E+01 = -
3.57E+00 = -
1.30E-02 = =
3.16E-04 = -
3.00E+04 = -

1.86E+03 = s
1.26E+01 = =
8.15E+02 = s
9.97E+01 = s
4.92E+02 = =
1.71E+00 = =
8.17E-01 - -
5.45E+04 = s
8.78E+03 = s
2.53E+02 = =
9.86E+03 = s
5.31E+04 = s
2.08E+03 = =
3.84E+02 = =
2.01E+03 = =

Waste

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

B Complex
WENE

A Complex
WENE

6.96E+03

1.29E+06

1.30E+06
1.57
1.02

3.58E+03
1.29E-03
1.26E+01
3.67E+02
2.15E+01
9.83E+05
-2.38E-04
2.42E-05
2.02E+06

5.47E+03
7.09E+01
4.48E+02
2.29E+01
1.27E+04
1.84E+03
1.26E+04
2.96E+03
2.84E+01
7.23E+03
9.06E+04
6.71E+03

1.15E+05
7.76E+02
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Table 3-4. Phase 2 Summary Mass Flow (continued)

2 = = S s > B SRS 5 . 2 = > 2 §
2«$ | €5 | EE | £8& |ggs| SE | zeE o | B | B §2 | s
Interface Name 3= 23 8 £ S 82632 Z2 = SES ) ) = = 5T O
58 | ¢ g8 | €0 [ g83| 23 [225 23 g3 2z | 3 3| 3
oo i i i W& -3 8 2 @3 230 g T @3 T
Solids Volume (gal) - - - - - 2.22E+03 2.22E+03 1.25E+00 6.00E-03 5.91E+04 - - - - - - -
Liquid Volume (gal) - 8.75E+06 4.86E+06 1.38E+02 4.66E+06 5.13E+06 1.18E+06 5.17E+06 5.33E+06 9.72E+05 - - - - - - -
Total Volume (gal) - 8.75E+06 4.86E+06 1.38E+02 4.66E+06 5.13E+06 1.18E+06 5.17E+06 5.33E+06 1.03E+06 - - - - - - -
Wit% Solids (wt%) - - - - - 0.10 0.59 0.00 0.00 15.00 - - - - - - -
Lig. SpG - 1.19 1.34 1.15 1.00 1.28 1.01 1.28 1.01 1.03 - - - - - - -
Radionuclides (Ci)
2Am - 5.42E+02 5.42E+02 1.78E-07 557E-04 4.83E+02 2.44E+01 5.49E+02 1.01E+01 3.03E+04 - - - - - - -
Bcs - 3.35E+06 3.35E+06 1.44E-06 3.38E-02 3.16E+06 3.10E+06 9.41E+02 2.22E+02 1.10E+05 - - - - - - -
129) - 3.49E+00 3.49E+00 1.19E-07 1.08E-04 2.29E+00 4.42E-04 2.28E+00 7.63E-01  1.22E-01 - - - - - - -
28py - 1.40E+00 1.40E+00 1.70E-10 5.31E-07 2.56E+00 4.09E-01 1.91E+00 1.69E-02 2.08E+02 - - - - - - -
29py - 2.09E+01 2.09E+01 2.72E-09 851E-06 3.86E+01 7.00E+00 2.95E+01 2.65E-01 2.93E+03 - - - - - - -
#py - 7.50E+00 7.50E+00 7.75E-10 2.42E-06 3.28E+01 5.71E+00 2.49E+01 2.23E-01 3.54E+03 - - - - - - -
®Tc - 4.43E+03 4.43E+03 8.66E-07 5.61E-04 2.38E+03 2.36E+03 1.45E+03 5.43E+01 - - - - - - -
90gy - 7.77E+03 7.77E+03 4.49E-06 5.25E-02 2.73E+04 1.35E+04 1.43E+04 1.33E+02 4.68E+06 - - - - - - -
23 - 1.38E-01 1.38E-01 1.23E-10 7.97E-08 1.85E-01 2.68E-02 1.60E-01 1.48E-03 1.18E+00 - - - - - - -
2y - 4.02E-03 4.02E-03 3.81E-12 2.47E-09 6.15E-03 8.22E-04 558E-03 5.19E-05 2.08E-01 - - - - - - -
Total Activity - 6.54E+06 6.54E+06 4.11E-02 2.56E+00 6.22E+06 6.07E+06 3.38E+04 2.20E+03 9.86E+06 - - - - - - -
Chemical Components (kg)
Aluminum - 9.04E+04 9.04E+04 3.51E-06 2.27E-03 8.41E+04 5.84E+03 7.88E+04 1.48E+02 1.29E+05 - - - - - - -
Bismuth - 6.76E+02 6.76E+02 3.20E-05 8.92E-01  3.93E+02 - 4.07E+02 7.43E+00 4.11E+03 - - - - - - -
Chlorine - 8.60E+04 8.60E+04 4.91E-05 3.78E-01 5.21E+04 5.16E+04 2.18E+04 7.42E+02 - - - - - - -
Chromium - 1.07E+04 1.07E+04 1.44E-06 7.68E-03 8.55E+03 8.90E+00 8.53E+03 5.86E+02 1.79E+03 - - - - - - -
Fluorine - 1.98E+04 1.98E+04 6.50E-04 1.23E+00 1.86E+04 6.01E+01 1.97E+04 8.67E+03 1.59E+03 - - - - - - -
Iron - 7.21E+02 7.21E+02 2.06E-03 1.03E+00 1.79E+03 2.06E+02 1.62E+03 2.96E+00 1.14E+05 - - - - - - -
Nickel - 1.95E+01 1.95E+01 2.35E-05 1.52E-02 7.13E+01 2.39E+01 4.78E+01 4.42E-01 5.98E+03 - - - - - - -
Nitrate - 2.48E+06 2.48E+06 5.16E-07 8.65E-01 2.15E+06 3.31E+04 2.13E+06 9.17E+04 3.57E+04 - - - - - - -
Nitrite - 1.20E+06 1.20E+06 1.40E-06 1.46E-02  8.99E+05 - 9.02E+05 1.76E+04 1.96E+04 - - - - - - -
Potassium - 1.40E+05 1.40E+05 1.90E-04 1.21E-01  9.30E+04 - 9.65E+04 4.72E+03  2.15E+03 - - - - - - -
Phosphate - 1.17E+05 1.17E+05 1.15E-04 7.45E-02  7.93E+04 - 7.89E+04 857E+02 1.56E+04 - - - - - - -
Sodium - 3.06E+06 3.06E+06 1.26E-03 7.84E-01 2.54E+06 1.23E+04 2.55E+06 9.57E+04 5.74E+04 - - - - - - -
Sulfate - 1.71E+05 1.71E+05 5.53E-04 2.33E+00 1.59E+05 3.04E+02 1.66E+05 4.52E+04 3.63E+03 - - - - - - -
ToC - 5.50E+04  5.50E+04 - 1.66E+02 4.12E+04 - 4.14E+04 - 9.46E+02 - - - - - - -
Oxalate - 4.26E+04 3.96E+04 4.62E-03 3.02E+03 2.56E+04 4.60E+03 2.13E+04 - 3.34E+03 = = = = = = =
Zirconium - - - - - 445E-01 4.45E-01 2.42E-08 5.08E-12 5.27E+03 - - - - - - -
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RPP-RPT-57991

Interface Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

¥Tc

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

>\3
S
gg
o2
(@)
9D h

Secondary
Solid Waste

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IHLW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IHLW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IHLW

5.20E-02
2.51E+00
1.70E-01
1.89E-03
2.54E-02
2.30E-02
1.23E+00
1.23E+01
1.73E-04
4.78E-06
3.13E+01

5.74E+02
3.36E-01
3.64E+03
1.98E+01
1.65E+03
6.90E+02
5.16E-02

1.03E+02
6.34E+01
2.71E+03

3.95E+02

Table 3-4. Phase 2 Summary Mass Flow (continued)

| interfaceNumber | 37a | b | 38 | 39 | 4 | ata | 40 | 42 | 4 | 45 | 4 | 47 | 48 | 49 | 50 | st | 60a |

9/23/2014 - 4:22 PM

Secondary
Liquid

1.54E-11

2.00E-03

2.00E-03
0.00
1.01

7.19E-11
1.12E-06
1.71E-03
1.26E-13
1.95E-12
1.65E-12
1.80E-07
1.20E-10
1.07E-14
3.71E-16
3.41E+01

1.79E-07
9.03E-11
3.34E-01
7.05E-06
4.69E-01
1.85E-09
6.74E-11

1.81E-05
3.80E-05
8.73E-05

7.30E-20

42

5.38E+02
7.07E+02
1.32E+00
1.86E+00
2.88E+01
2.44E+01
8.81E+02
1.41E+04
1.58E-01
5.50E-03
3.14E+04

6.29E+05
3.98E+02
2.55E+04
7.87E+03
9.17E+03
7.56E+05
4.71E+01

9.13E+04

2.51E+06

4.32E+05

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

SLAW

Immob

SLAW
Immob. Off-
Secondary

LAW PS to

Utilities
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RPP-RPT-57991

| interfaceNumber | 6ta | 62a | 64 | 5 | 66 | 69 | 70 | 72 | 78 | 74 | % | 79 |

Interface Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

®Te

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

7}

<5}
=
=
-]

=
S
o
S

2.31E+06
2.31E+06

1.01

7.57E+05
5.13E+04

4.34E+05

Utilities

WTP HLW

9/23/2014 - 4:22 PM

Table 3-4. Phase 2 Summary Mass Flow (continued)

LERF/ETF
Wastewater

4.40E-02

7.63E+06

7.63E+06
0.00
1.00

2.43E-06
3.86E-07
1.09E-09
1.64E-09
1.04E-07
2.23E-08
1.19E-08
5.66E-08
1.72E-10
8.74E-10
1.09E+01

2.08E-04
1.32E-03
1.79E-03
8.77E-05
2.74E-03
6.73E-03
2.08E-04
7.89E-02
2.52E-03
1.47E-03
6.72E-03
2.09E-03
3.87E-03
1.65E+01
4.21E+03
3.66E-10

LERF/ETF
Solid Waste

5.49E+02

5.49E+02

2.43E-03
3.86E-02
1.09E-04
1.64E-06
1.04E-04
2.23E-05
1.19E-03
5.66E-02
1.72E-07
8.73E-07
4.14E-01

2.08E-01
1.32E+00
1.79E+00
8.76E-02
2.74E+00
6.72E+00
2.07E-01
7.88E+01
2.52E+00
1.47E+00
6.72E+00
2.09E+00
3.86E+00
2.19E+02

3.66E-07

SST Utilities

1.43E+06
1.43E+06

1.00

3.01E+03
2.20E+03

43

Utilities
DST-Utilities

1.92E+06
1.92E+06

1.04

6.55E+02
1.63E+05

Utilities -

1.05E+06
1.05E+06

1.00

Utilities

1.19E+06
1.19E+06

1.01

3.31E+04
1.78E+04

2.35E+04

Utilities

6.30E+03
6.30E+03

1.00

1.21E+01

1.15E+01

Utilities

RPP-RPT-57991, Rev. 0

24590-WTP-RPT-MGT-14-023, Rev. 0

SLAW

Immob. Solid

Waste
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3.5.3 Phase 3 — Direct Feed High-Level Waste
Table 3-5 provides a summary mass flow of major interfaces and constituents of interest for

Phase 3. The information was taken from SVF-2931. The interface numbers match those
depicted in Figure 2-1 and Figure 2-4.
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RPP-RPT-57991

| interfaceNumber | 1a | 2 | 3 | 4 | 5 | 6 | 7a | 8 | 9a | 0a | 13 | 15 | 16 | 17a | 18a | 19 | 20a |

Interface Name

Solids Volume (gal)
Liquid Volume (gal)
Total Volume (gal)
Wit% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

®Tc

Total Activity
Chemical Components (kg)
Aluminum
Bismuth
Chlorine
Chromium
Fluorine

Iron

Nickel

Nitrate

Nitrite
Potassium
Phosphate
Sodium
Sulfate

TOC

Oxalate
Zirconium

3>
o Y
£k
ST
|_O

8.68E+04

1.03E+06

1.12E+06
20.76
1.00

6.06E+01
1.83E+02
5.10E-04
2.82E+00
3.48E+02
3.45E+01
5.19E+00
2.93E+03
1.13E-06
4.77E-02
6.81E+03

2.69E+04
7.02E+04
2.43E+03
4.14E+03
1.74E+04
4.25E+04
1.41E+02
2.18E+05
3.41E+04
1.68E+03
1.68E+05
2.05E+05
1.82E+04
2.83E+03
3.76E+03
1.09E+02

B Complex
CH-TRU

Packaging
Off-gas

7.10E-02
2.97E-04
7.10E-02

1.69E-08
9.81E-11
1.67E-07
3.38E-10
4.22E-08
4.03E-09
1.03E-05
1.39E-06
2.24E-12
9.40E-08
3.12E-05

3.45E-02
1.10E-09
7.57E-04
2.79E-05
2.30E-04
8.28E-02
2.77E-04
4.66E-02
1.71E-03
9.39E-04
3.25E-01
1.32E-02
2.29E-03
1.59E-01
6.03E-11
1.70E-12

Supp. TRU
Treatment
Facility

8.69E+04
3.38E+04
1.21E+05
88.22
1.03

6.12E+01
1.83E+02
3.74E-04
2.79E+00
3.49E+02
3.34E+01
5.33E+00
2.94E+03
1.15E-06
4.85E-02
6.85E+03

2.67E+04
7.04E+04
2.43E+03
4.16E+03
1.74E+04
4.27E+04
1.43E+02
2.19E+05
3.41E+04
1.69E+03
1.68E+05
2.05E+05
1.82E+04
2.78E+03
3.86E+03
1.09E+02

8.69E+04

3.38E+04

1.21E+05
88.22
1.03

6.12E+01
1.83E+02
3.74E-04
2.79E+00
3.49E+02
3.34E+01
5.33E+00
2.94E+03
1.15E-06
4.85E-02
6.85E+03

2.67E+04
7.04E+04
2.43E+03
4,16E+03
1.74E+04
4.27E+04
1.43E+02
2.19E+05
3.41E+04
1.69E+03
1.68E+05
2.05E+05
1.82E+04
2.78E+03
3.86E+03
1.09E+02

9/23/2014 - 4:22 PM

Table 3-5. Phase 3 Summary Mass Flow

7.53E+01

8.95E+05

8.95E+05
0.03
1.00

4.27E-05
1.82E-06
1.33E-04
8.34E-07
1.04E-04
9.97E-06
5.35E-03
1.29E-02
1.16E-09
4.86E-05
4.96E-02

1.78E+01
8.79E-03
4.69E+00
1.19E-01
7.23E-01
4.27E+01
1.43E-01
3.84E+02
1.42E+01
4.86E-01
1.68E+02
6.84E+00
1.30E+01
8.21E+01
4.83E-04
1.35E-05

T Complex
Waste

T Complex

Waste from
WRF

S Complex

45

Waste

222-S Lab
Waste

2.00E+04
2.00E+04

1.01

6.97E-02
3.76E+00
1.65E-15
1.67E-04
6.06E-03
3.37E-03
1.39E-06
2.30E+00

1.49E-05
3.25E+01

9.74E+01

7.25E+02
8.67E+01

4.98E+02

Cross Site
Transfer

9.35E+01

2.52E+05

2.52E+05
0.10
1.11

1.35E-01
1.22E+04
3.98E-02
2.52E-03
4.03E-02
1.62E-02
1.05E+01
5.14E+00
1.16E-02
2.92E-04
2.42E+04

1.68E+03
1.12E+01
7.99E+02
8.89E+01
4.38E+02
1.52E+00
7.70E-01
4.91E+04
7.89E+03
2.25E+02
8.79E+03
4.77E+04
1.86E+03
3.42E+02
1.79E+03

B Complex

Waste

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

B Complex
Waste

A Complex
Waste

6.48E+03
1.20E+05
1.27E+05
12.78
1.11

6.34E+02
5.80E+03
7.28E-03
1.43E+01
5.60E+02
9.66E+01
1.41E+01
9.67E+05
1.82E-01
2.02E-02
1.97E+06

6.64E+03
8.05E-02
1.29E+02
1.50E+02
2.12E+00
2.43E+04
1.58E+03
2.73E+02
6.76E+03
5.72E+01
5.67E+02
3.23E+04
1.50E+03

1.63E+01
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Table 3-5. Phase 3 Summary Mass Flow (continued)

| nterfaceNumber | 21 | 22 | 22b | 28 | 25 | 2ta | 2w | 2 | 20 | 3a | 3 | 32 | % | 3% | 3 [ 30 | 36

=2 = = S 5 > 2 SR= > > 2 2 > 7
of | 85 | B£ | 28 | E5E| 58 |22 o £5| 35 | 3 §<
e 52 | 88 | 88 | 8£ | 852 | 23 | SE3 ST sz g | ¢ s 2

S5 | 3 3 | S0 | gz | 53 | 283 %3 22| 23 | 3 32

aa w w w W@ = - @ 3 R = @3
Solids Volume (gal) - - - - - 9.99E+02 9.99E+02 8.00E-02 1.00E-03 7.91E+04 3.63E+04 2.36E+02 - - - - 8.37E-10
Liquid Volume (gal) - 9.45E+06 4.56E+06 2.37E+02 6.50E+06 2.31E+06 5.28E+05 2.33E+06 2.47E+06 2.16E+06 1.14E+06 1.59E+06 - - - - 1.99E-05
Total Volume (gal) - 9.45E+06 4.56E+06 2.37E+02 6.50E+06 2.31E+06 5.29E+05 2.33E+06 2.47E+06 2.24E+06 1.18E+06 1.59E+06 - - - - 1.99E-05
W1t% Solids (wt%) - - - - - 0.10 0.56 0.00 0.00 8.27 8.55 0.04 - - - - 0.01
Lig. SpG - 1.12 1.26 1.09 1.00 1.28 1.01 1.28 1.01 1.19 1.02 1.01 - - - - 1.00
Radionuclides (Ci)
Am - 4.04E+02 4.04E+02 1.61E-07 5.04E-04 5.83E+01 1.90E+01 3.64E+01 6.61E-01 1.34E+04 1.74E+04 3.40E+02 - - - - 1.32E-11
BCs - 2.59E+06 2.59E+06 1.78E-06 4.16E-02 1.41E+06 1.41E+06 4.28E+02 1.06E+02 1.10E+06 6.67E+04 1.37E+03 - - - - 4.35E-08
129) - 487E+00 4.87E+00 2.46E-07 2.23E-04 1.27E+00 3.30E-04 1.26E+00 4.35E-01 8.04E-01 7.60E-02  4.62E-02 - - - - 1.07E-05
2Py - 6.81E-01 6.81E-01 1.16E-10 3.63E-07 1.69E+00 8.05E-02 1.76E+00 1.74E-02 1.74E+02 1.19E+02 1.51E+00 - - - - 5.88E-14
2Py - 1.19E+01 1.19E+01 2.02E-09 6.30E-06 1.90E+01 9.69E-01 1.99E+01 1.97E-01 2.50E+03 1.75E+03 2.21E+01 - - - - 8.67E-13
#py - 9.44E-01 9.44E-01 5.44E-10 1.70E-06 153E+01 3.68E-01 1.65E+01 1.64E-01 1.15E+03 1.86E+03 2.37E+01 - - - - 9.22E-13
®Tc - 6.34E+03 6.34E+03 1.79E-06 1.16E-03 1.13E+03 - 1.13E+03 7.12E+02 5.80E+02 3.36E+01 2.04E+01 - - - - 8.09E-13
%0gy - 2.26E+04 2.26E+04 1.82E-05 2.13E-01 8.30E+03 4.75E+03 3.64E+03 3.53E+01 2.60E+06 2.60E+06 2.86E+04 - - - - 9.24E-07
2y - 6.27E-02  6.27E-02  7.31E-11 4.74E-08 7.42E-02 1.85E-02 5.70E-02 5.50E-04 4.73E+00 7.82E-01  9.61E-03 - - - - 3.85E-16
2y - 2.65E-03  2.65E-03 3.21E-12 2.08E-09 1.90E-03 4.74E-04 1.47E-03 1.42E-05 2.11E-01 1.28E-01 1.60E-03 - - - - 6.32E-17
Total Activity - 5.09E+06 5.09E+06 2.68E-01 1.94E+01 2.75E+06 2.76E+06 9.46E+03 1.00E+03 7.61E+06 5.50E+06 6.22E+04 - - - - 3.37E-01
Chemical Components (kg)
Aluminum - 3.81E+04 3.81E+04 2.45E-06 1.59E-03 4.37E+04 2.83E+03 4.07E+04 7.90E+01 2.11E+05 8.00E+04 5.99E+02 - - = = 1.83E-09
Bismuth - 9.22E+02 9.22E+02 5.96E-05 1.67E+00 1.48E+02 - 1.48E+02 2.78E+00 1.16E+04 2.93E+03 1.02E+01 - - - - 4.15E-13
Chlorine = 1.05E+05 1.05E+05 9.28E-05 7.14E-01 2.72E+04 - 2.72E+04 1.19E+04 1.09E+04 4.71E+02 2.52E+02 - = = = 8.39E-02
Chromium = 9.03E+03 9.03E+03 1.77E-06 9.41E-03 3.98E+03 6.32E+00 4.00E+03 2.85E+02 7.51E+03 1.07E+03 1.35E+01 - = = = 5.24E-10
Eluorine - 1.77E+04 1.77E+04 7.78E-04 1.47E+00 6.58E+03 = 6.61E+03 3.01E+03 8.29E+03 1.09E+03 8.13E+02 - - = = 1.52E-02
Iron - 6.89E+02 6.89E+02 2.48E-03 1.24E+00 3.21E+02 1.34E+01 3.21E+02 6.13E-01 1.06E+05 6.80E+04 6.63E+02 - - - - 5.14E-10
Nickel - 431E+00 4.31E+00 1.07E-05 6.94E-03 3.40E+01 1.12E+01 2.29E+01 2.19E-01 7.46E+03 3.70E+03 3.05E+01 - - - - 4.63E-10
Nitrate - 1.72E+06 1.72E+06 5.41E-07 1.21E+00 1.04E+06 1.49E+04 1.06E+06 4.85E+04 5.51E+05 2.26E+04 4.36E+03 = = = =
Nitrite - 7.60E+05 7.60E+05 1.36E-06 1.41E-02 4.24E+05 - 4.24E+05 9.75E+03 2.37E+05 1.33E+04 3.12E+03 - - - -
Potassium - 8.76E+04 8.76E+04 1.58E-04 1.00E-01 3.62E+04 - 3.62E+04 1.82E+03 2.39E+04 1.30E+03 3.98E+01 - - - - 1.48E-09
Phosphate - 9.69E+04 9.69E+04 1.26E-04 8.16E-02 3.78E+04 - 3.82E+04 4.31E+02 7.18E+04 1.08E+04 1.07E+02 - - - - 9.52E-09
Sodium - 2.06E+06 2.06E+06 1.27E-03 7.94E-01 1.13E+06 5.37E+03 1.14E+06 4.64E+04 6.79E+05 3.78E+04 1.38E+04 - - - - 1.18E-09
Sulfate - 1.22E+05 1.22E+05 5.39E-04 2.27E+00 5.04E+04 - 5.10E+04 9.61E+03 2.74E+04 2.26E+03 1.09E+03 - - - -
TOC - 3.98E+04 3.98E+04 - 1.86E+02 1.58E+04 - 1.61E+04 - 1.14E+04  6.03E+02 = = - - -
Oxalate = 8.76E+04 8.13E+04 9.69E-03 6.33E+03 1.04E+04 1.90E+03 8.56E+03 - 3.49E+04 2.29E+03 = = = = =
Zirconium - - - - - 6.90E-01 6.89E-01 3.53E-08 7.43E-12 3.12E+03 3.12E+03 1.84E+01 - - - - 1.48E-10
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Interface Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

¥Tc

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

>\3
S
gg
o2
S
9D h

2.20E-05
7.24E-02
1.07E-02
9.80E-08
1.45E-06
1.54E-06
1.35E-06
1.54E+00
6.42E-10
1.05E-10
3.23E+00

3.05E-03
6.91E-07
8.38E+01
8.73E-04
1.52E+01
8.57E-04
7.71E-04

2.47E-03
1.59E-02
1.96E-03

2.46E-04

Secondary
Solid Waste

1 1 1 1 1 IHLW
1 1 1 1 1 IHLW
1 1 1 1 1 IHLW

1.28E-01
1.71E+00
9.61E-02
3.25E-03
3.64E-02
3.63E-02
1.16E+00
8.71E+00
1.31E-04
3.34E-06
2.25E+01

5.73E+02
3.62E-01
1.95E+03
1.42E+01
5.67E+02
6.89E+02
5.14E-02

9.47E+01
3.10E+01
2.63E+03

3.94E+02

1.70E+04
6.39E+04
1.72E-02
1.17E+02
1.71E+03
1.83E+03
1.24E+01
2.55E+06
7.51E-01
1.24E-01
5.40E+06

7.80E+04
2.80E+03
1.22E+02
1.05E+03
2.03E+02
6.67E+04
3.61E+03

1.25E+03

6.99E+04

3.07E+03

1.70E+04
6.39E+04
1.72E-02
1.17E+02
1.71E+03
1.83E+03
1.24E+01
2.55E+06
7.51E-01
1.24E-01
5.40E+06

7.80E+04
2.80E+03
1.22E+02
1.05E+03
2.03E+02
6.67E+04
3.61E+03

1.25E+03

6.99E+04

3.07E+03

Table 3-5. Phase 3 Summary Mass Flow (continued)

| interfaceNumber | 37a | b | 38 | 39 | 4 | ata | 40 | 42 | 4 | 45 | 4 | 47 | 48 | 49 | 50 | st | 60a |

1.70E+04
6.39E+04
1.72E-02
1.17E+02
1.71E+03
1.83E+03
1.24E+01
2.55E+06
7.51E-01
1.24E-01
5.40E+06

7.80E+04
2.80E+03
1.22E+02
1.05E+03
2.03E+02
6.67E+04
3.61E+03

1.25E+03

6.99E+04

3.07E+03

9/23/2014 - 4:22 PM

Secondary
Liquid

9.40E-13

1.00E-03

1.00E-03
0.00
1.01

4.76E-12
5.15E-07
9.52E-04
1.19E-13
1.35E-12
1.12E-12
8.67E-08
3.10E-11
3.83E-15
9.85E-17
1.57E+01

9.35E-08
3.30E-11
1.77E-01
3.34E-06
1.59E-01
3.72E-10
3.25E-11

6.87E-06
1.86E-05
3.93E-05

1.07E-19

47

3.55E+01
3.25E+02
7.36E-01
1.76E+00
1.99E+01
1.66E+01
4.23E+02
3.63E+03
5.67E-02
1.46E-03
8.50E+03

2.52E+05
1.45E+02
1.35E+04
3.72E+03
3.10E+03
3.03E+05
2.27E+01

3.45E+04

1.13E+06

1.73E+05

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

SLAW

Immob

SLAW
Immob. Off-
Secondary

LAW PS to

Utilities
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| interfaceNumber | 6ta | 62a | 64 | 5 | 66 | 69 | 70 | 72 | 78 | 74 | % | 79 |

Interface Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

®Te

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

7}

<5}
=
=
-]

=
S
o
S

7.27E+05
7.27E+05

1.01

3.03E+05
2.44E+04

1.74E+05

Utilities

WTP HLW

6.59E+05
6.59E+05

1.01

3.78E+03
4.59E+04

9/23/2014 - 4:22 PM

Table 3-5. Phase 3 Summary Mass Flow (continued)

LERF/ETF
Wastewater

1.03E+00

7.84E+06

7.84E+06
0.00
1.00

6.16E-07
4.65E-07
2.32E-09
1.26E-09
1.43E-07
1.43E-08
1.69E-07
1.61E-07
7.34E-11
1.07E-07
2.72E+01

6.50E-03
1.71E-03
6.57E-03
2.04E-04
2.46E-03
5.74E-02
3.52E-04
4.46E-01
1.31E-02
1.52E-03
1.33E-01
7.19E-03
1.59E-02
2.45E+01
3.41E+03
4.81E-09

LERF/ETF
Solid Waste

1.38E+03

1.38E+03

6.16E-04
4.65E-02
2.32E-04
1.26E-06
1.43E-04
1.42E-05
1.69E-02
1.61E-01
7.33E-08
1.07E-04
7.77E-01

6.50E+00
1.71E+00
6.56E+00
2.03E-01
2.46E+00
5.74E+01
3.51E-01
4.46E+02
1.31E+01
1.52E+00
1.33E+02
7.19E+00
1.59E+01
3.26E+02

4.81E-06

SST Utilities

8.32E+05
8.32E+05

1.00

1.77E+03
1.65E+03

48

Utilities
DST-Utilities

1.78E+06
1.78E+06

1.02

9.97E+03
5.07E+02

6.77E+04

Utilities -

1.32E+06
1.32E+06

1.00

Utilities

5.55E+05
5.55E+05

1.01

1.53E+04
1.16E+04

1.26E+04

Utilities

3.95E+04
3.95E+04

1.00

7.56E+01

7.22E+01

Utilities

RPP-RPT-57991, Rev. 0

24590-WTP-RPT-MGT-14-023, Rev. 0

SLAW

Immob. Solid

Waste

59 of 305



RPP-RPT-57991 9/23/2014 - 4:22 PM 60 of 305

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

3.5.4 Phase 4 — Waste Treatment and Immobilization Plant Full Operations
Table 3-6 provides a summary mass flow of major interfaces and constituents of interest for

Phase 4. The information was taken from SVF-2931. The interface numbers match those
depicted in Figure 2-1 and Figure 2-5.
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Table 3-6. Phase 4 Summary Mass Flow

| nterfaceNumber | ta | 2 | 3 | 4 | 5 | 6 | 7a | 8 | 9 | 10a | 138 | 15 | 16 | 17a | 18 | 19a | 20a |

T 8
%gé %gé £ Egé § o éis éi.é& éie Sg | 2ok %;18 %;18 %:zs
Q g .53 o 2 |z @ - o 7 7 173
nierisceName St | 8% 225|888 | & =2 | 35 | 8§3 55 | &5 | 8s¢ s$ | §2 §$
= m o o+ O oS - = ”n N O m m <
Solids Volume (gal) - - - - - - - - - 5.14E+04 - 5.86E+04 1.15E+04 - - - 7.35E+03
Liquid Volume (gal) - - - - - - - - - 9.22E+05 2.00E+04 1.55E+06 2.09E+05 - - - 1.41E+06
Total Volume (gal) - - - - - - - - - 9.74E+05 2.00E+04 1.61E+06 2.20E+05 - - - 1.42E+06
Wit% Solids (wt%) - - - - - - - - - 13.78 - 8.47 14.11 - - - 1.35
Lig. SpG - - - - - - - - - 1.05 1.01 1.28 1.01 - - - 1.14
Radionuclides (Ci
2Am € - - - - - - - - - 4.22E+02 6.93E-02 1.73E+04  6.43E-01 - - - 1.83E+02
Bcs - - - - - - - - - 5.27E+04 3.39E+00 5.94E+05 6.02E+03 - - - 1.30E+05
129) - - - - - - - - - 427E-02 1.65E-15 9.96E-01 - - - 4.74E-02
28py - - - - - - - - - 1.11E+01 1.61E-04 1.57E+02 1.29E+00 - - - 4.59E+00
29py - - - - - - - - - 5.00E+02 6.06E-03  4.03E+03  7.90E+02 - - - 1.85E+02
2py - - - - - - - - - 1.70E+02 2.54E-03 2.95E+03 1.22E+01 - - - -
®Tc - - - - - - - - - 2.51E+01 1.39E-06 1.04E+03 - - - 2.59E+02
9Ogr - - - - - - - - - 2.74E+05 2.06E+00 1.40E+05 1.57E+03 - - - -
23y - - - - - - - - - 2.14E-01 - 2.83E+00 - - - 4.40E+00
2y - - - - - - - - - 1.27E-01 1.49E-05 9.40E-02 2.23E-04 - - - 3.18E-02
Total Activity - - - - - - - - - 6.62E+05 3.12E+01 1.50E+06 1.57E+04 - - - -
Chemical Components (ki
Aluminum i o - - - - - - - - - 1.64E+05 - 1.71E+05 1.93E+03 - - - 2.97E+04
Bismuth - - - - - - - - - 6.37E+01 - 2.42E+03  1.62E+04 - - - 1.96E+02
Chlorine - - - - - - - - - 3.13E+03 9.74E+01 2.94E+04 - - - - 9.76E+03
Chromium - - - - - - - - - 4.36E+03 - 2.98E+04 - - - - 2.28E+03
Fluorine = = = = = = = = = 1.48E+04 = 3.49E+03 1.03E+02 = = = 1.17E+03
Iron - - - - - - - - - 2.74E+03 - 1.26E+04 5.72E+03 - - - 1.04E+03
Nickel - - - - - - - - - 9.64E+02 - 3.70E+02 1.06E+04 - - - 2.01E+02
Nitrate - - - - - - - - - 1.31E+05 7.25E+02 6.14E+05 3.85E+04 - - - 2.26E+05
Nitrite - - - - - - - - - 420E+04 8.67E+01 3.81E+05 2.87E+03 - - - 1.62E+05
Potassium = = = = = = = = = 7.60E+02 = 1.14E+04 = = - = 5.17E+03
Phosphate - - - - - - - - - 2.11E+04 - 5.11E+04  7.85E+03 - - - 1.20E+04
Sodium - - - - - - - - - 1.38E+05 4.98E+02 8.73E+05 8.53E+03 - - - 3.92E+05
Sulfate - - - - - - - - - 2.23E+03 - 2.19E+04  2.17E+03 - - - 2.98E+04
TOC - - - - - - - - - 1.11E+03 - 1.90E+04 - - - - 8.81E+03
Oxalate - - - - - - - - - 6.36E+03 - 8.28E+04 - - - - 2.19E+04
Zirconium = = = = © © © © = 1.07E+04 = 1.62E+02 = = = = 2.82E+02
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Table 3-6. Phase 4 Summary Mass Flow (continued)

g | 5 Sw | B 528 | o SE, > =g 2 s >4
4 | Ep | E5 | E& |E85| 2EQ g3 s2| & 3 =t
[nizriiee Naire 5% 2 | 88 | 8¢ | 852 | % SEZS ST S3| 4 < s 2

55 g S 3 SO [ 33| 2 223 23 g3l 2 2 33

oo i i i W& -3 8 2 @3 230 g T @3
Solids Volume (gal) - - - - - 3.22E+01 2.05E+01 - - 9.78E+04 - - - 1.06E+05 3.14E+04 1.63E+02 5.98E-10
Liquid Volume (gal) - 6.54E+06 3.67E+06 3.49E+01 3.64E+06 7.20E+04 5.90E+04 - - 2.60E+06 = = 1.00E+06 2.81E+06 4.27E+05 5.64E+05 4.90E-07
Total Volume (gal) - 6.54E+06 3.67E+06 3.49E+01 3.64E+06 7.20E+04 5.90E+04 - - 2.70E+06 = = 1.00E+06 2.92E+06 4.58E+05 5.64E+05 4.90E-07
W1% Solids (Wt%) - - - - - 0.10 0.10 - - 8.55 - - - 8.72 17.96 0.09 0.35
Lig. SpG - 121 1.38 1.14 1.00 1.28 1.01 - - 1.20 - - 1.24 1.18 1.01 1.00 1.00
Radionuclides (Ci)
Am - 2.18E+02 2.18E+02 7.63E-08 2.38E-04 7.26E-01 4.06E-01 = = 1.08E+04 - - 5.92E+00 2.61E+04 1.88E+04 3.59E+02 1.39E-11
Bcs = 1.24E+06 1.24E+06 5.72E-07 1.34E-02 - = = = 1.36E+06 = = 4.01E+05 1.26E+06 4.54E+05 9.14E+03 2.83E-07
129) = 1.86E+00 1.86E+00 6.61E-08 6.00E-05 4.23E-02 7.51E-06 - - 1.01E+00 = = 4.36E-01 1.01E+00 5.84E-02 3.63E-02 8.07E-06
2Py = 1.35E+00 1.35E+00 2.59E-10 8.09E-07 -2.09E-02 -2.13E-03 = = 1.88E+02 - - 1.65E-01 291E+02 1.75E+02 2.16E+00 8.31E-14
2Py = 3.62E+01 3.62E+01 7.57E-09 2.36E-05 5.22E-01  6.40E-02 = = 3.35E+03 = = 3.04E+00 3.72E+03 2.36E+03 2.95E+01 1.14E-12
#py = 1.73E+01 1.73E+01 3.45E-09 1.08E-05 = -5.18E-01 = = 1.63E+03 = = 2.33E+00 2.62E+03 1.69E+03 2.11E+01  7.35E-13
®Tc = 2.34E+03 2.34E+03 5.01E-07 3.25E-04 3.70E+01 - - 8.25E+02 - - 434E+02 7.35E+02 2.94E-01 6.18E-01 1.08E-14
%0gy - 4.45E+03 4.45E+03 3.74E-06  4.37E-02 - - - - 1.57E+06 = = 1.63E+03 4.46E+06 3.21E+06 3.46E+04 1.07E-06
2y - 194E-02 194E-02 2.04E-11 1.32E-08 2.44E-03 4.01E-04 - - 7.31E+01 - - 2.75E-02 1.40E+01 3.89E+00 4.65E-02  1.82E-15
2y - 2.77E-03 2.77E-03 2.31E-12 1.50E-09 6.22E-05 1.02E-05 - - 2.49E-01 - - 7.09E-04 2.74E-01 1.99E-01 2.50E-03 9.65E-17
Total Activity = 242E+06 2.42E+06 -3.93E-02 - - - - - 5.97E+06 = = 7.84E+05 1.18E+07 7.60E+06 9.07E+04 8.27E-03
Chemical Components (kg)
Aluminum = 4.67E+04 4.67E+04 2.43E-06 1.58E-03 1.37E+03 5.85E+01 - = 2.99E+05 = = 1.02E+04 2.81E+05 2.36E+04 1.87E+02 5.37E-10
Bismuth - 7.20E+02 7.20E+02 4.00E-05 1.12E+00 5.03E+00 = = 5.16E+03 = = 1.31E+02 1.12E+04 7.10E+03 2.59E+01 9.96E-13
Chlorine = 5.64E+04 5.64E+04 3.86E-05 2.97E-01 8.74E+02 = = = 1.72E+04 - = 1.06E+04 1.38E+04 6.10E+00 1.03E+01 1.58E-03
Chromium - 3.38E+03 3.38E+03 5.04E-07 2.68E-03 1.26E+02  1.46E-01 - - 8.62E+03 - - 1.10E+03 1.01E+04 8.29E+02 1.03E+01  3.94E-10
Fluorine - 4.63E+04 4.63E+04 1.35E-03 2.54E+00 2.39E+02 - - 1.28E+04 - - 1.74E+03 9.13E+03 5.80E+00 4.11E+01 2.27E-04
Iron - 1.15E+03 1.15E+03 3.47E-03 1.73E+00 1.07E+01 1.14E+00 = = 7.06E+04 = = 2.94E+02 1.49E+05 1.06E+05 1.02E+03 7.82E-10
Nickel - 2.32E+00 2.32E+00 4.79E-06 3.10E-03 1.08E+00 2.54E-01 - - 8.51E+03 = = 1.48E+00 9.74E+03 6.73E+03 5.55E+01 8.24E-10
Nitrate - 2.14E+06 2.14E+06 4.82E-07 6.78E-01 3.23E+04 1.65E+03 = = 7.47E+05 = = 3.40E+05 6.94E+05 8.40E+03 2.73E+02 -
Nitrite - 1.05E+06 1.05E+06 1.42E-06 1.48E-02 1.37E+04 - - - 3.45E+05 = = 1.66E+05 3.01E+05 3.32E+02 2.30E+01 -
Potassium - ATTE+04 4.77E+04 7.06E-05 4.49E-02 1.20E+03 - - - 3.15E+04 - - 1.92E+04 3.00E+04 1.21E+02 4.23E+00 1.37E-10
Phosphate - 6.25E+04 6.25E+04 6.16E-05 3.99E-02 1.19E+03 - - - 4.93E+04 - - 1.36E+04 7.55E+04 3.92E+01 5.51E+00 1.30E-10
Sodium = 2.57E+06 2.57E+06 1.20E-03 7.51E-01 3.55E+04 5.06E+02 = = 9.21E+05 = = 422E+05 8.54E+05 6.54E+03 7.24E+01 2.11E-10
Sulfate - 1.78E+05 1.78E+05 6.30E-04 2.65E+00 1.76E+03 - - - 3.58E+04 - - 2.47E+04 3.40E+04 1.57E+01 3.27E+01 -
TOC = 1.78E+05 1.78E+05 = 5.43E+02 4.88E+02 = = = 1.68E+04 = = 7.93E+03 1.42E+04 1.52E+01 = =
Oxalate - 2.70E+04 2.51E+04 297E-03 1.94E+03 3.26E+02 3.79E+01 - - 3.56E+04 - - 3.63E+03 4.36E+04 1.84E+02 = =
Zirconium - - - - - 3.46E-02  2.20E-02 - - 1.40E+04 . . - 5.12E+03 3.70E+03 2.17E+01 1.72E-10
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Interface Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

¥Tc

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

>3
58
=353
P [
I 383
= =

o
9D @R

1.30E+02
5.68E+00
8.17E-03
1.29E+00
1.86E+01
1.18E+01
9.91E-04
2.40E+04
3.25E-02
1.68E-03
5.03E+04

2.12E+02
6.96E+01
1.60E+00
6.99E+00
2.37E-01
8.54E+02
5.70E+01

1.10E-01
2.16E-04
1.15E+03

2.86E+01

LAW
Secondary
Solid Waste

1 1 1 1 1 IHLW
1 1 1 1 1 IHLW

-2.61E-04
6.82E-01
1.35E-01
-7.78E-05
3.17E-05
-5.43E-03
3.16E-01
-9.88E-01
1.30E-08
4.50E-10
-2.37E-01

8.65E-01
7.88E-04
2.53E+03
1.26E+01
1.45E+03
5.06E-03
1.86E-04

1.41E+01
6.67E+01
1.28E+02

9.51E-16

1.77E+04
4.17E+05
1.31E-02
1.62E+02
2.24E+03
1.44E+03
3.10E-01
2.93E+06
3.52E+00
1.89E-01
6.93E+06

2.37E+04
6.86E+03
4.15E+00
7.86E+02
8.01E+00
1.01E+05
6.41E+03

1.26E+02

1.24E+05

3.55E+03

1.77E+04
4.17E+05
1.31E-02
1.62E+02
2.24E+03
1.44E+03
3.10E-01
2.93E+06
3.52E+00
1.89E-01
6.93E+06

2.37E+04
6.86E+03
4.15E+00
7.86E+02
8.01E+00
1.01E+05
6.41E+03

1.26E+02

1.24E+05

3.55E+03

Table 3-6. Phase 4 Summary Mass Flow (continued)

| nterfaceNumber | 37a | 3b | 38 | 39 | 4 | 4a | ab | 42 | 48 | 45 | 46 | 47 | 48 | 4 | 50 | 51

1.77E+04
4.17E+05
1.31E-02
1.62E+02
2.24E+03
1.44E+03
3.10E-01
2.93E+06
3.52E+00
1.89E-01
6.93E+06

2.37E+04
6.86E+03
4.15E+00
7.86E+02
8.01E+00
1.01E+05
6.41E+03

1.26E+02

1.24E+05

3.55E+03

9/23/2014 - 4:22 PM

2.28E+02

3.32E+06

3.32E+06
0.02
1.35

6.10E+02
4.38E+02
1.82E+00
2.59E+01
3.18E+02
2.24E+02
2.48E+03
8.44E+03
1.46E-01
4.06E-03
2.18E+04

2.28E+05
2.14E+03
3.61E+04
9.18E+03
1.73E+04
2.66E+03
7.91E+01
1.03E+06
4.14E+05
4.49E+04
8.28E+04
2.25E+06
5.19E+04
1.93E+04
3.99E+04
1.31E-13

Secondary
Liquid
Waste

6.95E-01

3.60E+06

3.60E+06
0.00
1.01

1.12E+01
1.07E+02
6.21E-01
2.42E-01
2.98E+00
2.10E+00
1.55E+03
7.94E+01
1.30E-03
3.81E-05
2.05E+03

4.34E+02
3.93E+01
1.56E+04
6.39E+02
7.72E+03
4.88E+00
7.41E-01
4.68E+04
1.44E+03
2.23E+03
9.18E+02
5.17E+04
4.86E+02

1.31E-13

52

1.22E-09

1.00E-03

1.00E-03
0.00
1.03

7.93E-11
4.50E-07
1.36E-03
1.72E-12
2.11E-11
1.47E-11
1.89E-07
6.38E-11
9.40E-15
2.70E-16
2.70E+01

5.19E-07
4.73E-10
2.34E-01
7.58E-06
4.12E-01
3.04E-09
1.11E-10

8.45E-06
4.00E-05
7.69E-05

5.70E-22

5.94E+02
2.85E+02
1.06E+00
2.54E+01
3.13E+02
2.17E+02
9.28E+02
7.50E+03
1.38E-01
4.01E-03
1.78E+04

4.98E+05
2.09E+03
1.79E+04
8.47E+03
8.07E+03
5.98E+05
7.79E+01

4.26E+04

2.21E+06

3.42E+05

LAW PS to

SLAW
Immob.

SLAW
Immob. Off-

Secondary

Supp. ILAW

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

3.05E+02
3.05E+02

1.04

1.56E-06
1.97E-07
2.88E-06
3.06E-08
3.66E-07
2.52E-07
3.73E-05
5.31E-04
1.42E-09
3.19E-11
3.18E-03

8.29E-05
8.12E-04
1.22E-03
2.76E-05
2.73E-02
4.73E-02
1.07E-03
2.94E-06
3.75E-06
7.26E-04
5.66E-04
1.21E-02
1.17E-03
2.14E+01
1.82E+02

Secondary

1.23E+00

5.38E+06

5.38E+06
0.00
1.00

2.78E-03
2.66E-03
1.49E-03
5.58E-05
6.64E-04
4.61E-04
1.37E-02
3.82E+00
4.15E-07
1.15E-08
9.00E+00

3.02E-02
1.29E+01
2.86E+01
8.42E-02
6.12E+01
1.35E+01
3.90E-01
3.20E+03
2.19E-02
2.60E-01
2.05E-01
6.34E+03
2.57E+01
1.93E+02
1.52E+03
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| interfaceNumber | 60a | 6la | 62 | 64 | 65 | e | 6 | 70 | 72 | 73 | 74 | 7 | 79 |

Interface Name

Solids Volume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137Cs

129|

238Pu

239Pu

241Pu

®Tc

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

17}

<5}
=
=
)

1.23E+00

1.82E+06

1.82E+06
0.00
1.30

1.22E+05
3.66E+02

1.19E+06

Utilities

WTP LAW

1.55E+06
1.55E+06

1.01

2.71E+05

5.96E+05
2.28E+04

3.43E+05

9/23/2014 - 4:22 PM

Table 3-6. Phase 4 Summary Mass Flow (continued)

Utilities

WTP HLW

2.73E+05
2.73E+05

1.00

1.24E+05

Wastewater

7.50E-02

7.54E+06

7.54E+06
0.00
1.00

1.49E-06
2.15E-07
9.34E-09
2.39E-08
3.48E-07
2.26E-07
7.37E-08
2.29E-06
1.27E-10
1.34E-08

1.11E-02
6.82E-03
1.15E-02
7.01E-05
2.99E-02
1.69E-02
1.93E-04
1.26E+00
2.15E-03
2.50E-04
7.53E-02
2.20E+00
2.62E-02
3.85E+01
5.40E+03
8.55E-09

LERF/ETF
Solid Waste

1.62E+03

1.62E+03

1.49E-03
2.15E-02
9.34E-04
2.39E-05
3.48E-04
2.26E-04
7.37E-03
2.29E+00
1.27E-07
1.34E-05
4.94E+00

1.11E+01
6.81E+00
1.14E+01
7.00E-02
2.99E+01
1.69E+01
1.93E-01
1.26E+03
2.15E+00
2.50E-01
7.53E+01
2.20E+03
2.61E+01
5.12E+02

8.54E-06

1.96E+06
1.96E+06

53

SST Utilities

1.00

Utilities
DST-Uctilities

3.57E+06
3.57E+06

1.01

1.04E+04
6.23E+02

5.42E+04

Utilities -

7.74E+05
7.74E+05

1.00

Utilities

1.40E+04
1.40E+04

1.01

4.13E+02
1.21E+02

Utilities

3.78E+04
3.78E+04

1.00

7.24E+01
6.91E+01

RPP-RPT-57991, Rev. 0

24590-WTP-RPT-MGT-14-023, Rev. 0

Utilities

SLAW

Immob. Solid

Waste
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3.5.5 Phase 5 — Balance of Mission
Table 3-7 provides a summary mass flow of major interfaces and constituents of interest for

Phase 5. The information was taken from SVF-2931. The interface numbers match those
depicted in Figure 2-1 and Figure 2-6.
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Interface Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

99-|-C

QOSr

233U

235U

Total Activity
Chemical Components (kg)
Aluminum

Bismuth

Chlorine
Chromium

Fluorine

Iron

Nickel

Nitrate

Nitrite

Potassium
Phosphate

Sodium

Sulfate

TOC

Oxalate

Zirconium

3o
[eNd
EFR
ST
= O

B Complex
CH-TRU

Packaging

Off-gas

Supp. TRU

Treatment
Facility

CH-TRU to

WIPP

Table 3-7. Phase 5 Summary Mass Flow

| InterfaceNumber | 1a | 2 | s | 4 | 5 | 6 | 7a | 8 | 9 | 10a | 13 | 15 | 16 | 17a | 18 | 19a | 20a |

CH-TRU 2™

9/23/2014 - 4:22 PM

T Complex
WENE

2.14E+06

3.20E+07

3.42E+07
15.96
1.06

1.07E+04
7.39E+05
2.81E+00
1.84E+02
8.21E+03
1.05E+03
2.73E+03
2.69E+05
3.34E+01
1.62E+00
2.17E+06

9.11E+05
1.30E+05
1.10E+05
6.03E+04
1.92E+05
2.20E+05
7.81E+03
1.41E+07
1.83E+06
4.78E+04
1.61E+06
9.04E+06
1.06E+06
9.39E+04
1.01E+05
1.50E+03

T Complex
Waste from
WRF

9.91E+05

3.47E+07

3.57E+07
7.07
1.13

1.07E+04
7.39E+05
2.81E+00
1.84E+02
8.21E+03
1.05E+03
2.73E+03
2.69E+05
3.34E+01
1.62E+00
2.17E+06

9.11E+05
1.30E+05
1.10E+05
6.03E+04
1.92E+05
2.20E+05
7.81E+03
1.41E+07
1.83E+06
4,78E+04
1.61E+06
9.04E+06
1.06E+06
9.39E+04
1.01E+05
1.50E+03
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1.69E+05

1.34E+07

1.35E+07
3.22
1.14

2.18E+03
6.02E+05
1.61E+00
3.26E+01
1.71E+03
1.67E+02
1.66E+03
1.85E+05
3.53E+00
5.49E-01
1.61E+06

6.40E+05
1.65E+04
6.09E+04
4.41E+04
2.27E+04
3.41E+04
1.35E+03
4.23E+06
9.13E+05
2.36E+04
3.37E+05
3.26E+06
1.85E+05
1.04E+05
8.47E+04
3.18E+02

S Complex
WENE

7.86E+05

2.64E+07

2.71E+07
7.13
1.17

8.25E+03
1.21E+06
3.72E+00
1.31E+02
6.55E+03
3.96E+02
3.64E+03
3.77E+06
6.62E+00
1.01E+00
1.04E+07

2.41E+06
2.18E+03
1.57E+05
1.93E+05
5.20E+04
7.02E+04
5.22E+03
1.28E+07
2.39E+06
4.08E+04
3.46E+05
8.59E+06
3.42E+05
4.56E+04
2.11E+05
2.18E+04

222-S Lab

1.70E+05
1.70E+05

1.01

5.57E-01
7.89E+00
1.40E-14
1.00E-03
5.15E-02
-1.05E-02
1.18E-05
4.28E+00

1.27E-04
1.98E+02

8.28E+02

6.16E+03
7.37E+02

4.24E+03

Cross Site
Transfer

1.08E+06

7.75E+07

7.85E+07
3.47
1.17

2.56E+04
2.47E+06
8.60E+00
3.69E+02
1.80E+04
8.56E+03
4.48E+06
4.52E+01
3.33E+00
1.45E+07

4.22E+06
1.49E+05
3.46E+05
3.33E+05
2.83E+05
3.32E+05
1.59E+04
3.15E+07
5.35E+06
1.18E+05
2.35E+06
2.15E+07
1.60E+06
2.58E+05
5.55E+05
3.44E+04

1.73E+04

3.13E+05

3.30E+05
14.11
1.01

1.61E+00
2.06E+03

1.32E+00
1.18E+03

4.78E+02

3.35E-04
6.17E+03

2.90E+03
2.44E+04

1.55E+02
8.58E+03
1.60E+04
5.77E+04
4.31E+03
1.18E+04
1.28E+04
3.26E+03

9.25E+05

3.16E+07

3.25E+07
7.20
1.13

2.54E+03
7.91E+05
2.80E+00
4.68E+01
2.61E+03
2.86E+02
2.11E+03
7.06E+05
1.25E+02
2.61E+00
3.25E+06

1.17E+06
1.67E+05
6.83E+04
1.05E+05
4.28E+05
2.62E+05
2.59E+04
9.02E+06
1.93E+06
7. 77E+04
1.68E+06
9.25E+06
1.13E+06
6.28E+04
4.65E+05
1.95E+03

8.29E+05

3.37E+07

3.45E+07
6.11
1.13

2.54E+03
7.91E+05
2.80E+00
4.68E+01
2.61E+03
2.86E+02
2.11E+03
7.06E+05
1.25E+02
2.61E+00
3.25E+06

1.17E+06
1.67E+05
6.83E+04
1.05E+05
4.28E+05
2.62E+05
2.59E+04
9.02E+06
1.94E+06
7.77E+04
1.68E+06
9.25E+06
1.13E+06
6.28E+04
4.65E+05
1.95E+03
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Table 3-7. Phase 5 Summary Mass Flow (continued)

g | 5 Sw | B 528 | o SE, > =g 2 s >4
4 | Ep | E5 | E& |E85| 2EQ g2 s2| & 3 =t
Interface Name x o g S £ O L S €35 5 cc=2 €5 €35 s L €35

e | g& | g8 | g5 | 288 | ¢ 852 83 g3l 3 2 8

o > > m > >3 T = = 5B 2T o= Z 2 S =

oo = = = W e -5 3 @35 2351 3 T @5
Solids Volume (gal) 4.08E+01 - - - - 7.64E+03 7.81E+03 - - 2.42E+06 - - - 250E+06 9.68E+05 6.12E+03 2.77E-08
Liquid Volume (gal) 3.00E+04 9.83E+07 4.90E+07 7.92E+00 6.26E+07 1.83E+07 4.22E+06 - - 7.29E+07 - - 3.81E+07 7.74E+07 1.45E+07 1.82E+07 1.37E-05
Total Volume (gal) 3.00E+04 9.83E+07 4.90E+07 7.92E+00 6.26E+07 1.83E+07 4.22E+06 - - 7.54E+07 - - 3.81E+07 7.99E+07 1.55E+07 1.82E+07 1.38E-05
W1t% Solids (wt%) 0.37 - - - - 0.10 0.55 - - 7.86 - - - 7.71 16.45 0.10 0.60
Lig. SpG 1.11 1.19 1.37 4.08 1.00 1.23 1.01 - - 1.16 - - 1.24 1.16 1.02 1.00 1.00
Radionuclides (Ci)
Am 6.59E-05 5.00E+02 5.00E+02 2.09E-07 6.10E-04 6.12E+02 2.44E+02 - - 8.66E+04 - - 4.98E+02 9.84E+04 1.05E+05 2.06E+03 7.92E-11
BiCs - - - 8.68E-07 1.99E-02 1.19E+06 1.26E+06 - - 5.61E+06 - - 458E+06 6.88E+06 1.29E+07 2.74E+05  8.44E-06
129) - 1.20E+01 1.20E+01 5.68E-07 5.15E-04 4.33E+00 7.95E-03 - - 1.25E+01 - - 7.79E+00 1.34E+01 2.15E+00 1.35E+00 3.04E-04
28py 2.45E-05 3.40E+00 3.40E+00 6.32E-10 1.97E-06 1.75E+00 4.10E-02 - - 1.17E+03 - - 2.72E+00 1.35E+03 1.33E+03 1.71E+01 6.52E-13
29py 1.05E-03 9.83E+01 9.83E+01 1.71E-08 5.33E-05 5.02E+01 2.74E+00 - - 3.89E+04 - - 5.46E+01 4.23E+04 3.97E+04 5.10E+02 1.97E-11
#py 2.42E-04 - - -1.03E-08 -3.22E-05 - - - - 2.02E+03 - - 1.14E+01 5.27E+03 5.58E+03 7.22E+01 2.18E-12
®Tc - 1.24E+04 1.24E+04 3.30E-06 2.14E-03 4.32E+03 - - - 1.04E+04 - - 8.34E+03 1.11E+04 3.07E+00 1.92E+00 7.43E-14
90gy 1.03E+00 - - -1.64E-05 -1.92E-01 1.18E+04 1.45E+04 - - 5.44E+06 - - 3.53E+03 8.53E+06 9.86E+06 1.11E+05 3.12E-06
23 - 3.44E-01 3.44E-01 4.10E-10 2.64E-07 4.23E-01 2.24E-01 - - 5.79E+02 - - 2.07E-01 6.43E+02 6.53E+02 8.38E+00 3.25E-13
2y - 6.69E-03 6.69E-03 8.14E-12 521E-09 1.11E-02 6.02E-03 - - 8.31E+00 - - 5.21E-03 8.58E+00 8.63E+00 1.11E-01  4.29E-15
Total Activity 2.07E+00 - - -9.24E-01 - 2.38E+06 2.52E+06 = - 2.37E+07 - - 8.93E+06 3.26E+07 4.69E+07 7.83E+05 2.33E-01
Chemical Components (kg)
Aluminum - 2.96E+05 2.96E+05 1.89E-05 1.22E-02 2.03E+05 8.44E+03 - - 7.09E+06 - - 2.19E+05 7.36E+06 2.48E+06 1.91E+04 5.70E-08
Bismuth - 2.32E+04 2.32E+04 1.54E-03 4.30E+01 3.91E+03 8.59E-02 - - 3.61E+05 - - 9.97E+03 3.67E+05 3.23E+05 1.20E+03 4.63E-11
Chlorine 2.01E+01 4.48E+05 4.48E+05 3.67E-04 2.82E+00 1.25E+05 - - 3.49E+05 - - 2.59E+05 3.64E+05 9.90E+01 5.51E+01 1.78E-02
Chromium - 159E+05 1.59E+05 3.04E-05 1.61E-01 3.28E+04 1.70E+02 - - 4.24E+05 = - 6.86E+04 4.31E+05 5.81E+04 7.45E+02 2.84E-08
Fluorine 3.24E+00 7.42E+05 7.42E+05 3.44E-02 6.49E+01 1.17E+05 2.02E+02 - - 9.04E+05 - - 1.86E+05 9.16E+05 1.02E+03 8.10E+02 1.44E-02
Iron - 8.90E+03 8.90E+03 3.21E-02 1.60E+01 2.04E+03 8.26E+01 - - 8.36E+05 - - 3.86E+03 9.10E+05 8.99E+05 8.93E+03 6.83E-09
Nickel - 2.29E+01 2.29E+01 5.88E-05 3.80E-02 2.22E+02 1.46E+02 - - 9.75E+04 - - 3.93E+01 1.06E+05 1.07E+05 9.12E+02 1.35E-08
Nitrate 3.52E+03 4.07E+07 4.07E+07 1.26E-05 1.17E+01 7.96E+06 1.18E+05 - = 2.22E+07 - - 2.05E+07 2.28E+07 6.50E+05 1.86E+04 -
Nitrite 2.61E+03 8.03E+06 8.03E+06 1.41E-05 1.47E-01 2.34E+06 = - - 5.73E+06 = - 431E+06 6.03E+06 8.36E+03 1.27E+03 =
Potassium - 3.02E+05 3.02E+05 5.55E-04 3.51E-01 1.41E+05 - - - 3.80E+05 - - 2.15E+05 4.06E+05 5.94E+03 1.86E+02 6.79E-09
Phosphate 2.70E+03 2.76E+06 2.76E+06 3.99E-03 2.58E+00 5.21E+05 1.84E+03 - - 2.95E+06 - - 1.15E+06 3.00E+06 6.75E+02 7.11E+00 6.03E-10
Sodium = 3.13E+07 3.13E+07 1.94E-02 1.21E+01 7.50E+06 6.19E+04 - - 2.25E+07 - - 155E+07 2.33E+07 4.28E+05 4.24E+03  1.38E-08
Sulfate 2.73E+02 3.33E+06 3.33E+06 1.58E-02 6.66E+01 4.83E+05 8.68E+01 - - 2.00E+06 - - 1.04E+06 2.03E+06 4.54E+02 2.25E+02 -
TOC 5.68E+01 3.89E+05 3.89E+05 - 1.74E+03 1.09E+05 - - = 3.86E+05 - - 2.69E+05 4.00E+05 4.66E+02 - =
Oxalate - 6.79E+05 6.31E+05 7.47E-02 4.88E+04 1.81E+05 3.53E+04 - - 1.22E+06 - - 1.80E+05 1.25E+06 3.36E+04 - -
Zirconium - - - - - 1.39E+01 1.39E+01 - - 3.78E+05 - - - 3.92E+05 3.95E+05 2.37E+03 1.88E-08
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| interfaceNumber | 37a | b | 38 | 39 | 4 | ata | 40 | 42 | 4 | 45 | 4 | 47 | 48 | 49 | 50 | st | 60a |

-

Interface Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

¥Tc

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

>\$
S
gg
o2
S
9D h

3.51E+02
4.55E+04
3.05E-01
4.00E+00
1.28E+02
1.29E+01
2.96E-03
2.00E+04
1.85E+00
2.56E-02
1.36E+05

6.97E+03
9.05E+02
1.78E+01
1.84E+02
1.50E+01
3.58E+03
3.00E+02

1.99E+01
1.01E-03
4.75E+03

7.58E+02

Secondary
Solid Waste

1.31E+00
1.20E+00
6.95E-01
6.02E-02
1.96E+00
2.53E-01
5.16E+00
2.50E+01
3.25E-03
4.34E-05
6.38E+01

6.92E+03
2.55E+01
2.06E+04
4.69E+02
4.71E+04
8.25E+03
9.18E-01

2.73E+02
1.34E+03
2.93E+04

4.72E+03

1.02E+05
1.25E+07
4.94E-01
1.29E+03
3.91E+04
4.34E+03
1.15E+00
8.67E+06
6.43E+02
8.50E+00
4.39E+07

2.45E+06
3.21E+05
2.62E+01
5.71E+04
1.97E+02
1.31E+06
1.06E+05

5.74E+03

1.73E+06

3.92E+05

1.02E+05
1.25E+07
4.94E-01
1.29E+03
3.91E+04
4.34E+03
1.15E+00
8.67E+06
6.43E+02
8.50E+00
4.39E+07

2.45E+06
3.21E+05
2.62E+01
5.71E+04
1.97E+02
1.31E+06
1.06E+05

5.74E+03

1.73E+06

3.92E+05
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Table 3-7. Phase 5 Summary Mass Flow (continued)

1.02E+05
1.25E+07
4.94E-01
1.29E+03
3.91E+04
4.34E+03
1.15E+00
8.67E+06
6.43E+02
8.50E+00
4.39E+07

2.45E+06
3.21E+05
2.62E+01
5.71E+04
1.97E+02
1.31E+06
1.06E+05

5.74E+03

1.73E+06

3.92E+05

1.11E+04

3.84E+07

3.84E+07
0.06
1.35

1.09E+03
1.08E+03
9.26E+00
4.92E+01
1.69E+03
9.53E+01
1.04E+04
6.15E+03
2.90E+00
3.73E-02
3.01E+04

2.14E+06
2.28E+04
2.90E+05
1.84E+05
5.57E+05
2.53E+04
8.44E+02
1.72E+07
3.94E+06
2.38E+05
1.66E+06
2.55E+07
1.34E+06
2.38E+05
5.27E+05
3.99E-27

Secondary
Liquid

3.08E+01

4.19E+07

4.19E+07
0.00
1.01

2.01E+01
2.62E+02
3.17E+00
4.65E-01
1.60E+01
9.14E-01
6.53E+03
5.85E+01
2.74E-02
3.52E-04
7.21E+03

4.11E+03
4.21E+02
1.26E+05
1.29E+04
2.49E+05
4.67E+01
7.96E+00
5.94E+05
1.75E+03
1.18E+04
1.84E+04
6.89E+05
3.12E+05

6.21E-08

1.40E-02

1.40E-02
0.00
1.04

1.39E-10
5.69E-07
6.97E-03
3.24E-12
1.13E-10
4.60E-12
8.00E-07
-1.67E-11
1.94E-13
2.49E-15
2.18E+02

4.90E-06
5.06E-09
1.89E+00
1.53E-04
1.33E+01
2.90E-08
1.19E-09

4.48E-05
8.05E-04
8.76E-04
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1.05E+03
3.60E+02
5.40E+00
4.81E+01
1.68E+03
6.82E+01
3.92E+03
2.87E+00
3.70E-02
5.42E+03

6.41E+06
2.23E+04
1.44E+05
1.71E+05
2.61E+05
7.68E+06
8.36E+02

2.26E+05

2.52E+07

4.39E+06

1.63E+04

6.07E+07

6.07E+07
0.06
1.34

1.78E+03
1.91E+03
1.45E+01
7.96E+01
2.39E+03
3.85E+02
1.58E+04
2.13E+04
4.10E+00
5.50E-02
7.05E+04

2.99E+06
3.40E+04
4.62E+05
2.71E+05
7.92E+05
3.56E+04
1.21E+03
2.88E+07
6.58E+06
3.96E+05
2.51E+06
3.91E+07
2.04E+06
4.28E+05
8.15E+05
1.72E-27

192.50
1.85E+07
1.85E+07

0.00
1.23

3.99E+02
2.84E+04
4.48E+00
2.57E+00
4.95E+01
1.24E+01
4.46E+03
6.07E+03
2.06E-01
5.26E-03
7.28E+04

1.99E+05
3.93E+03
1.28E+05
3.31E+04
1.17E+05
2.00E+03
7.91E+01
8.08E+06
2.39E+06
1.45E+05
5.23E+05
7.62E+06
4.89E+05
1.11E+05
1.46E+05
7.60E-07

SLAW
Immob. Off-
gas

7.44E+03
7.44E+03

1.00

8.67E-07
3.25E-07
2.16E-02
6.92E-09
2.03E-07
3.32E-08
2.77E-04
6.72E-06
2.72E-09
3.69E-11
1.04E+02

2.06E-05
1.99E-03
6.72E+00
2.11E-04
3.91E+01
1.13E-02
1.17E-03
1.79E-05
2.16E-07
2.58E-03
2.04E-03
5.05E-02
1.29E-01

Secondary

1.23E-07

8.35E+07

8.35E+07
0.00
1.00

2.71E-03
7.65E-03
1.69E-02
2.16E-05
6.34E-04
1.04E-04
1.80E-01
7.86E-02
1.76E-06
2.39E-08
5.64E+02

1.34E-02
5.55E+01
7.69E+02
1.12E+00
4.79E+03
5.62E+00
7.61E-01
9.82E+04
2.24E-03
1.64E+00
1.33E+00
1.82E+05
1.27E+04

2.31E-18

Supp. ILAW

2.17E+03
3.03E+04
1.67E+01
8.20E+01
2.44E+03
3.97E+02
1.99E+04
2.74E+04
4.30E+00
6.02E-02
1.42E+05

1.46E+07
3.78E+04
5.13E+05
3.03E+05
7.45E+05
1.75E+07
1.28E+03

5.40E+05

4.76E+07

1.00E+07

6.10E+03
6.10E+03

1.04

4.44E-06
3.92E-06
1.25E-05
8.67E-08
2.85E-06
2.63E-07
1.11E-04
1.72E-03
3.66E-08
5.07E-10
3.54E-02

1.22E-03
1.37E-02
7.10E-03
8.87E-04
6.23E-01
7.93E-01
1.46E-02
6.15E-05
6.15E-05
4.82E-03
2.03E-02
2.07E-01
9.88E-02
5.04E+02
6.13E+03

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

Secondary

3.53E+01

1.18E+08

1.18E+08
0.00
1.00

7.01E-03
5.00E-02
6.40E-03
1.40E-04
4.71E-03
3.86E-04
4.06E-02
1.05E+01
1.15E-05
1.61E-07
4.02E+01

4.07E-01
2.10E+02
2.19E+02
2.58E+00
1.71E+03
2.10E+02
4.92E+00
4.38E+04
3.52E-01
1.57E+00
7.44E+00
8.34E+04
4.60E+03
4.43E+03
5.01E+04

Utilities

3.53E+01

4.21E+07

4.21E+07
0.00
1.28

2.78E+06
8.08E+03

2.55E+07
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RPP-RPT-57991

Interface Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

®Te

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

7}

<5}
=
=
-]

=
S
o
S

2.02E+07
2.02E+07

1.01

7.66E+06
3.62E+05

4.40E+06

Utilities

WTP HLW

7.32E+06
7.32E+06

1.00

4.16E+05
1.31E+06

9/23/2014 - 4:22 PM

Table 3-7. Phase 5 Summary Mass Flow (continued)

| interfaceNumber | 6ta | 62a | 64 | 5 | 66 | 69 | 70 | 72 | 78 | 74 | % | 79 |

LERF/ETF
Wastewater

3.50E-02

2.63E+08

2.63E+08
0.00
1.00

1.21E-05
8.89E-07
2.44E-07
1.94E-07
5.72E-06
6.86E-07
2.29E-06
1.19E-05
1.38E-08
4.05E-09

1.01E-03
3.10E-01
1.00E+00
3.84E-03
6.36E+00
2.35E-01
5.74E-03
1.43E+02
1.01E-03
3.75E-03
1.79E-02
2.66E+02
1.66E+01
4.46E+02
9.90E+04
4.36E-10

LERF/ETF
Solid Waste

1.11E+05

1.11E+05

1.21E-02
8.89E-02
2.44E-02
1.94E-04
5.72E-03
6.85E-04
2.29E-01
1.19E+01
1.38E-05
4.05E-06
5.92E+02

1.01E+00
3.10E+02
1.00E+03
3.84E+00
6.35E+03
2.35E+02
5.73E+00
1.43E+05
1.01E+00
3.74E+00
1.79E+01
2.66E+05
1.66E+04
5.93E+03

4.36E-07

SST Utilities

9.73E+07
9.73E+07

1.01

2.51E+06
1.42E+06

58

Utilities

3.87E+06
3.87E+06

1.00

6.95E+03
6.63E+03

DST-Utilities

4.16E+07
4.16E+07

1.01

8.40E+03
6.20E+03

6.87E+05

Utilities -

1.33E+07
1.33E+07

1.00

Utilities

4.22E+06
4.22E+06

1.01

1.18E+05
4.33E+04

Utilities

1.17E+06
1.17E+06

1.00

1.98E+03
1.89E+03

Utilities

1.73E+07
1.73E+07

1.03

1.14E+07

1.75E+07
1.16E+06

1.00E+07

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

SLAW
Immob. Solid
Waste

2.74E+00
8.31E+01
2.15E+00
1.11E-01
3.46E+00
5.30E-01
2.79E+01
1.53E+01
5.79E-03
7.79E-05
2.34E+02

1.84E+04
5.31E+01
7.31E+04
8.43E+02
1.35E+05
2.21E+04
1.75E+00

8.04E+02
2.48E+03
6.48E+04

9.51E-03

1.26E+04
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3.5.6 River Protection Project Overview

Table 3-8 provides a summary mass flow of major interfaces and constituents of interest for the
entire RPP Mission. The information was taken from SVF-2931. The interface numbers match
those depicted in Figure 2-1.
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RPP-RPT-57991

IFP Name

Solids Volume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

®Tc

Total Activity
Chemical Components (kg)
Aluminum
Bismuth
Chlorine
Chromium
Fluorine

Iron

Nickel

Nitrate

Nitrite
Potassium
Phosphate
Sodium
Sulfate

TOC

Oxalate
Zirconium

T Complex
CH-TRU

1.29E+05

2.46E+06

2.59E+06
13.58
1.00

1.42E+02
1.45E+02
5.11E-04
3.53E+00
7.02E+02
1.45E+01
1.70E+01
3.33E+03
3.00E-06
1.25E-01
8.01E+03

2.74E+04
1.35E+05
4.10E+03
8.79E+03
2.72E+04
6.90E+04
4.21E+02
3.34E+05
3.86E+04
6.31E+03
2.17E+05
2.73E+05
2.34E+04
5.89E+03
1.22E+04
1.12E+02

B Complex
CH-TRU

1.48E+04

2.45E+06

2.4TE+06
1.78
1.00

2.68E+01
1.08E+01
7.88E-10
1.28E+00
2.11E+02
2.90E+00
6.58E-01
1.84E+02
2.22E-08
9.53E-04
6.54E+02

3.88E+02
3.63E+04
6.60E+02
2.21E+03
4.66E+03
4 57E+03
1.77E+02
3.87E+04
5.87E+03
3.73E+03
6.34E+03
2.60E+04
3.69E+02
2.32E+02
2.49E+03
3.73E+00

Packaging
Off-gas

1.18E-01

1.17E-01

4.61E-08
8.34E-11
1.67E-07
5.81E-10
1.10E-07
2.10E-09
3.42E-05
1.66E-06
5.84E-12
2.43E-07
7.69E-05

3.57E-02
2.68E-09
1.47E-03
7.31E-05
4.21E-04
1.42E-01
1.16E-03
7.92E-02
2.19E-03
5.56E-03
4.32E-01
1.92E-02
2.99E-03
3.39E-01
2.29E-10
1.80E-12

Supp. TRU
Treatment
Facility

1.44E+05
5.80E+04
2.02E+05
87.24
1.09

1.68E+02
1.55E+02
3.74E-04
4.80E+00
9.13E+02
1.73E+01
1.77E+01
3.51E+03
3.01E-06
1.25E-01
8.65E+03

2.76E+04
1.71E+05
4.74E+03
1.10E+04
3.18E+04
7.34E+04
5.97E+02
3.72E+05
4.45E+04
1.00E+04
2.23E+05
2.98E+05
2.37E+04
5.95E+03
1.47E+04
1.15E+02

1.44E+05
5.80E+04
2.02E+05
87.24
1.09

1.68E+02
1.55E+02
3.74E-04
4.80E+00
9.13E+02
1.73E+01
1.77E+01
3.51E+03
3.01E-06
1.25E-01
8.65E+03

2.76E+04
1.71E+05
4.74E+03
1.10E+04
3.18E+04
7.34E+04
5.97E+02
3.72E+05
4.45E+04
1.00E+04
2.23E+05
2.98E+05
2.37E+04
5.95E+03
1.47E+04
1.15E+02

9/23/2014 - 4:22 PM

Table 3-8. RPP Mission Summary Mass Flow

| WFPNumber | ta | 2 | 3 | 4 | 5 | 6 | 7a | 8 | 9 | 10a | 138 | 15 | 16 | 17a | 18 | 19a | 20a |

CH-TRU 2™
Liquid Waste

1.24E+02

4.38E+06

4.38E+06
0.01
1.00

1.17E-04
1.55E-06
1.33E-04
1.44E-06
2.73E-04
5.19E-06
1.77E-02
1.54E-02
3.02E-09
1.25E-04
1.06E-01

1.84E+01
2.14E-02
9.14E+00
3.15E-01
1.33E+00
7.35E+01
5.98E-01
6.54E+02
1.86E+01
2.87E+00
2.23E+02
9.95E+00
1.70E+01
1.75E+02
1.83E-03
1.43E-05

T Complex
WENE

2.14E+06

3.20E+07

3.42E+07
15.96
1.06

1.07E+04
7.39E+05
2.81E+00
1.84E+02
8.21E+03
1.05E+03
2.73E+03
2.69E+05
3.34E+01
1.62E+00
2.17E+06

9.11E+05
1.30E+05
1.10E+05
6.03E+04
1.92E+05
2.20E+05
7.81E+03
1.41E+07
1.83E+06
4,78E+04
1.61E+06
9.04E+06
1.06E+06
9.39E+04
1.01E+05
1.50E+03

T Complex
Waste from
WRF

9.91E+05

3.47E+07

3.57E+07
7.07
1.13

1.07E+04
7.39E+05
2.81E+00
1.84E+02
8.21E+03
1.05E+03
2.73E+03
2.69E+05
3.34E+01
1.62E+00
2.17E+06

9.11E+05
1.30E+05
1.10E+05
6.03E+04
1.92E+05
2.20E+05
7.81E+03
1.41E+07
1.83E+06
4,78E+04
1.61E+06
9.04E+06
1.06E+06
9.39E+04
1.01E+05
1.50E+03
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1.69E+05

1.34E+07

1.35E+07
3.22
1.14

2.18E+03
6.02E+05
1.61E+00
3.26E+01
1.71E+03
1.67E+02
1.66E+03
1.85E+05
3.53E+00
5.49E-01
1.61E+06

6.40E+05
1.65E+04
6.09E+04
4.41E+04
2.27E+04
3.41E+04
1.35E+03
4.23E+06
9.13E+05
2.36E+04
3.37E+05
3.26E+06
1.85E+05
1.04E+05
8.47E+04
3.18E+02

S Complex
Waste

8.53E+05

2.76E+07

2.85E+07
7.39
1.16

8.70E+03
1.28E+06
3.79E+00
1.43E+02
7.07E+03
5.71E+02
3.68E+03
4.06E+06
6.94E+00
1.17E+00
1.11E+07

2.59E+06
2.25E+03
1.61E+05
1.98E+05
6.72E+04
7.32E+04
6.19E+03
1.30E+07
2.44E+06
4.18E+04
3.78E+05
8.77TE+06
3.46E+05
4.71E+04
2.21E+05
3.25E+04

222-S Lab
Waste

2.90E+05
2.90E+05

1.01

9.79E-01
3.45E+01
2.39E-14
2.05E-03
8.79E-02
2.03E-02
2.02E-05
2.07E+01
2.16E-04
4.06E+02

1.41E+03

1.05E+04
1.26E+03

7.23E+03

Cross Site
Transfer

1.14E+06

7.95E+07

8.07E+07
3.55
1.17

4.28E+04
3.09E+06
9.68E+00
5.26E+02
2.21E+04
2.80E+03
9.62E+03
4.62E+06
4.81E+01
3.43E+00
1.61E+07

4,40E+06
1.52E+05
3.77E+05
3.63E+05
2.88E+05
3.44E+05
1.62E+04
3.22E+07
5.75E+06
1.30E+05
2.42E+06
2.25E+07
1.63E+06
2.77E+05
6.42E+05
3.45E+04

2.89E+04

5.21E+05

5.50E+05
14.11
1.01

2.26E+00
8.08E+03

2.61E+00
1.97E+03
8.29E+00

2.05E+03

5.58E-04
2.18E+04

4.83E+03
4.06E+04

2.58E+02
1.43E+04
2.66E+04
9.62E+04
7.18E+03
1.96E+04
2.13E+04
5.43E+03

B Complex
Waste

B Complex
Waste
C Farm
Waste

9.25E+05

3.16E+07

3.25E+07
7.2
1.13

2.54E+03
7.91E+05
2.80E+00
4.68E+01
2.61E+03
2.86E+02
2.11E+03
7.06E+05
1.25E+02
2.61E+00
3.25E+06

1.17E+06
1.67E+05
6.83E+04
1.05E+05
4.28E+05
2.62E+05
2.59E+04
9.02E+06
1.93E+06
7.77E+04
1.68E+06
9.25E+06
1.13E+06
6.28E+04
4.65E+05
1.95E+03

8.29E+05

3.37E+07

3.45E+07
6.11
1.13

2.54E+03
7.91E+05
2.80E+00
4.68E+01
2.61E+03
2.86E+02
2.11E+03
7.06E+05
1.25E+02
2.61E+00
3.25E+06

1.17E+06
1.67E+05
6.83E+04
1.05E+05
4.28E+05
2.62E+05
2.59E+04
9.02E+06
1.94E+06
7.77E+04
1.68E+06
9.25E+06
1.13E+06
6.28E+04
4.65E+05
1.95E+03

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

1.67E+05

1.63E+06

1.80E+06
22.67
1.04

2.00E+03
4.74E+04
4.32E-01
6.66E+01
4.17E+03
5.10E+02
9.55E+01
2.89E+05
1.15E+02
4.21E-01
6.91E+05

4.45E+05
6.84E+03
2.50E+03
1.26E+03
7.20E+03
3.68E+04
1.15E+04
1.04E+05
4.09E+04
2.28E+03
4.96E+04
2.85E+05
1.37E+04
5.84E+03
2.79E+03
5.30E+03

A Complex
Waste

8.49E+04

8.04E+06

8.13E+06
2.79
1.10

8.94E+03
4.48E+05
7.54E-01
8.11E+01
2.89E+03
4.30E+02
1.10E+03
2.05E+06
1.82E+01
1.64E-01
5.37E+06

1.64E+05
4.52E+02
3.51E+04
2.02E+04
4 52E+03
7.74E+04
5.79E+03
9.89E+05
5.99E+05
2.25E+04
7.98E+04
1.68E+06
1.58E+05
2.99E+04
2.82E+05
2.49E+03
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RPP-RPT-57991

IFP Name

Solids Volume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

®Tc

90gy

233U

235U

Total Activity
Chemical Components (kg)
Aluminum

Bismuth

Chlorine
Chromium

Fluorine

Iron

Nickel

Nitrate

Nitrite

Potassium
Phosphate

Sodium

Sulfate

TOC

Oxalate

Zirconium

1 ©
oz
=
><4—J
e
S ©
0

4.08E+01

3.00E+04

3.00E+04
0.37
1.11

6.59E-05

2.45E-05
1.05E-03
2.42E-04
1.03E+00

2.07E+00

2.01E+01

3.24E+00

3.52E+03
2.61E+03

2.70E+03
2.73E+02
5.68E+01

Evaporator
Feed

1.44E+08
1.44E+08

1.19

3.41E+03
1.87E+07
2.97E+01
1.37E+01
2.65E+02
5.92E+01
3.35E+04
3.82E+04
1.52E+00
4.01E-02
3.65E+07

6.92E+05
2.73E+04
8.58E+05
2.16E+05
9.01E+05
1.41E+04
1.29E+02
5.46E+07
1.43E+07
9.32E+05
3.33E+06
4.76E+07
4.32E+06
7.93E+05
9.48E+05

Evaporator
Bottoms

7.43E+07
7.43E+07

1.37

3.41E+03
1.87E+07
2.97E+01
1.37E+01
2.65E+02
5.92E+01
3.35E+04
3.82E+04
1.52E+00
4.01E-02
3.65E+07

6.92E+05
2.73E+04
8.58E+05
2.16E+05
9.01E+05
1.41E+04
1.29E+02
5.46E+07
1.43E+07
9.32E+05
3.33E+06
4.76E+07
4.32E+06
7.93E+05
8.80E+05

Evaporator
Off-gas

4.08E+02
4.08E+02

1.20

1.31E-06
9.50E-06
1.26E-06
2.07E-09
4.54E-08
9.12E-09
7.94E-06
2.61E-05
1.63E-09
3.90E-11
9.61E-01

3.69E-05
1.76E-03
6.50E-04
3.84E-05
3.94E-02
4.85E-02
1.96E-04
1.58E-05
2.25E-05
1.43E-03
4.58E-03
2.70E-02
1.93E-02

1.04E-01

Table 3-7. RPP Mission Summary Mass Flow (continued)

Evaporator
Secondary
Liquid Waste

8.85E+07
8.85E+07

1.00

4.09E-03
2.22E-01
1.14E-03
6.46E-06
1.42E-04
2.85E-05
5.15E-03
3.05E-01
1.06E-06
2.53E-08
7.75E+01

2.39E-02
4.92E+01
5.00E+00
2.04E-01
7.44E+01
2.42E+01
1.27E-01
1.65E+01
2.34E-01
9.12E-01
2.97E+00
1.68E+01
8.12E+01
3.11E+03
6.81E+04

Waste to
LAW PS

1.10E+04

2.60E+07

2.61E+07
0.10
1.25

1.25E+03
5.74E+06
8.03E+00
6.03E+00
1.10E+02
2.49E+01
7.95E+03
4.77E+04
6.93E-01
1.97E-02
1.13E+07

3.36E+05
4.48E+03
2.07E+05
4,58E+04
1.44E+05
4.26E+03
3.32E+02
1.13E+07
3.72E+06
2.78E+05
6.43E+05
1.13E+07
7.07E+05
1.68E+05
2.18E+05
1.51E+01

9/23/2014 - 4:22 PM

Solids and Cs
Return from
LAW PS

1.12E+04

5.98E+06

5.99E+06
0.55
1.01

2.88E+02
5.71E+06
8.75E-03
5.40E-01
1.11E+01
2.26E+00

3.27E+04
2.70E-01
7.35E-03
1.12E+07

1.74E+04
8.59E-02
1.86E+02
2.79E+02
3.18E+02
1.82E+02
1.68E+05

1.84E+03
8.02E+04
4.79E+02
4.20E+04
1.51E+01

1.33E+00

7.49E+06

7.49E+06
0.00
1.28

5.60E+02
7.02E+02
3.54E+00
2.92E+00
4.94E+01
1.03E+01
3.49E+03
8.93E+03
2.17E-01
7.04E-03
2.37E+04

1.20E+05
5.55E+02
7.87E+04
1.25E+04
2.63E+04
1.94E+03
7.07E+01
3.19E+06
1.33E+06
1.33E+05
1.17E+05
3.70E+06
2.17E+05
5.75E+04
2.99E+04
5.95E-08
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Secondary

7.00E-03

7.80E+06

7.80E+06
0.00
1.01

1.03E+01
1.68E+02
1.20E+00
2.72E-02
4.62E-01
9.58E-02
2.16E+03
8.37E+01
2.03E-03
6.61E-05
2.68E+03

2.27E+02
1.02E+01
3.37E+04
8.70E+02
1.17E+04
3.57E+00
6.61E-01
1.40E+05
2.74E+04
6.54E+03
1.29E+03
1.42E+05
5.48E+04

1.25E-11

Liquid Waste

2.65E+06

7.87E+07

8.13E+07
7.99
1.17

1.41E+05
8.18E+06
1.45E+01
1.74E+03
4.77E+04
8.35E+03
1.19E+04
1.43E+07
6.58E+02
8.98E+00
4.71E+07

7.72E+06
3.81E+05
3.78E+05
4.42E+05
9.26E+05
1.13E+06
1.19E+05
2.36E+07
6.34E+06
4.37E+05
3.09E+06
2.42E+07
2.06E+06
4.15E+05
1.29E+06
4.00E+05

3.63E+04

1.14E+06

1.18E+06
8.55
1.02

1.67E+04
3.42E+04
7.60E-02
9.43E+01
1.75E+03
4.61E+02
3.36E+01
1.29E+06
7.82E-01
1.28E-01
2.79E+06

8.00E+04
2.93E+03
4.71E+02
1.07E+03
1.09E+03
6.80E+04
3.70E+03
2.26E+04
1.33E+04
1.30E+03
1.08E+04
3.78E+04
2.26E+03
6.03E+02
2.29E+03
3.12E+03

Secondary
Liquid Waste

2.36E+02

1.59E+06

1.59E+06
0.04
1.01

3.25E+02
7.00E+02
4.62E-02
1.20E+00
2.21E+01
5.87E+00
2.04E+01
1.42E+04
9.61E-03
1.60E-03
3.17E+04

5.99E+02
1.02E+01
2.52E+02
1.35E+01
8.13E+02
6.63E+02
3.05E+01
4.36E+03
3.12E+03
3.98E+01
1.07E+02
1.38E+04
1.09E+03

1.84E+01

A\ VYA ===To I o)
WTP PT

3.91E+07
3.91E+07

1.24

5.04E+02
4.98E+06
8.23E+00
2.89E+00
5.76E+01
1.37E+01
8.77E+03
5.17E+03
2.34E-01
5.92E-03
9.71E+06

2.29E+05
1.01E+04
2.70E+05
6.97E+04
1.88E+05
4.15E+03
4,08E+01
2.08E+07
4.48E+06
2.35E+05
1.17E+06
1.59E+07
1.07E+06
2.77E+05
1.83E+05

HLW Feed to

2.61E+06

8.02E+07

8.28E+07
7.74
1.16

1.25E+05
8.14E+06
1.44E+01
1.64E+03
4.60E+04
7.89E+03
1.19E+04
1.30E+07
6.57E+02
8.85E+00
4.43E+07

7.65E+06
3.78E+05
3.78E+05
4.41E+05
9.25E+05
1.06E+06
1.16E+05
2.35E+07
6.33E+06
4.36E+05
3.08E+06
2.42E+07
2.06E+06
4.15E+05
1.29E+06
3.97E+05

1.00E+06

1.49E+07

1.59E+07
16.49
1.02

1.23E+05
1.33E+07
2.20E+00
1.50E+03
4.20E+04
7.27E+03
3.36E+00
1.31E+07
6.57E+02
8.83E+00
5.45E+07

2.50E+06
3.30E+05
1.05E+02
5.89E+04
1.03E+03
1.00E+06
1.14E+05
6.59E+05
8.69E+03
6.06E+03
7.14E+02
4.35E+05
4.70E+02
4.81E+02
3.38E+04
3.99E+05

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

Secondary
Liquid Waste

6.28E+03

1.88E+07

1.88E+07
0.10
1.00

2.42E+03
2.84E+05
1.38E+00
1.93E+01
5.40E+02
9.33E+01
2.54E+00
1.45E+05
8.43E+00
1.13E-01
8.74E+05

1.92E+04
1.22E+03
6.55E+01
7.55E+02
8.51E+02
9.95E+03
9.67E+02
1.89E+04
1.29E+03
1.90E+02
1.26E+01
4.31E+03
2.58E+02

2.39E+03

2.92E-08

3.42E-05

3.42E-05
0.26
1.00

1.06E-10
8.76E-06
3.22E-04
7.94E-13
2.17E-11
3.84E-12
8.94E-13
5.12E-06
3.27E-13
4.45E-15
5.78E-01

5.94E-08
4.77E-11
1.03E-01
2.94E-08
2.98E-02
8.13E-09
1.48E-08

8.41E-09
1.02E-08
1.52E-08

1.91E-08
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IFP Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1t% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

¥Tc

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

>\$
S
gg
o2
S
9D h

4.81E+02
4.55E+04
3.24E-01
5.29E+00
1.47E+02
2.47E+01
3.95E-03
4.40E+04
1.88E+00
2.73E-02
1.86E+05

7.18E+03
9.74E+02
1.03E+02
1.91E+02
3.04E+01
4.44E+03
3.57E+02

2.00E+01
1.71E-02
5.90E+03

7.86E+02

Secondary
Solid Waste

1.49E+00
6.10E+00
1.10E+00
6.53E-02
2.02E+00
3.06E-01
7.87E+00
4.50E+01
3.55E-03
5.15E-05
1.17E+02

8.06E+03
2.62E+01
2.87E+04
5.16E+02
5.08E+04
9.63E+03
1.02E+00

4.85E+02
1.50E+03
3.48E+04

5.51E+03

1.37E+05
1.30E+07
5.24E-01
1.57E+03
4.31E+04
7.61E+03
1.38E+01
1.42E+07
6.48E+02
8.81E+00
5.62E+07

2.55E+06
3.31E+05
1.52E+02
5.90E+04
4.09E+02
1.47E+06
1.16E+05

7.11E+03

1.92E+06

3.99E+05

1.37E+05
1.30E+07
5.24E-01
1.57E+03
4.31E+04
7.61E+03
1.38E+01
1.42E+07
6.48E+02
8.81E+00
5.62E+07

2.55E+06
3.31E+05
1.52E+02
5.90E+04
4.09E+02
1.47E+06
1.16E+05

7.11E+03

1.92E+06

3.99E+05

Table 3-7. RPP Mission Summary Mass Flow (continued)

| WFPNumber | 37a | b | 38 | 39 | 4 | ata | 4w | 42 | 4 | 45 | 4 | 47 | 48 | 49 | 50 | st | 60a |

1.37E+05
1.30E+07
5.24E-01
1.57E+03
4.31E+04
7.61E+03
1.38E+01
1.42E+07
6.48E+02
8.81E+00
5.62E+07

2.55E+06
3.31E+05
1.52E+02
5.90E+04
4.09E+02
1.47E+06
1.16E+05

7.11E+03

1.92E+06

3.99E+05

1.13E+04

4.17E+07

4.17E+07
0.06
1.35

1.70E+03
1.52E+03
1.11E+01
7.50E+01
2.01E+03
3.20E+02
1.29E+04
1.46E+04
3.04E+00
4.14E-02
5.19E+04

2.37E+06
2.49E+04
3.26E+05
1.94E+05
5.75E+05
2.79E+04
9.23E+02
1.83E+07
4.36E+06
2.82E+05
1.75E+06
2.78E+07
1.39E+06
2.58E+05
5.67E+05
1.31E-13

9/23/2014 - 4:22 PM

Secondary
Liquid

3.15E+01

4.55E+07

4.55E+07
0.00
1.01

3.13E+01
3.68E+02
3.79E+00
7.08E-01
1.90E+01
3.01E+00
8.08E+03
1.38E+02
2.87E-02
3.90E-04
9.26E+03

4.54E+03
4.61E+02
1.41E+05
1.35E+04
2.57E+05
5.16E+01
8.70E+00
6.41E+05
3.19E+03
1.40E+04
1.94E+04
7.40E+05
3.12E+05

1.31E-13

6.33E-08

1.80E-02

1.80E-02
0.00
1.03

2.95E-10
2.65E-06
1.10E-02
5.20E-12
1.38E-10
2.20E-11
1.26E-06
1.98E-10
2.18E-13
3.23E-15
2.95E+02

5.69E-06
5.66E-09
2.63E+00
1.71E-04
1.44E+01
3.43E-08
1.41E-09

7.83E-05
9.02E-04
1.08E-03

1.81E-19

62

2.21E+03
1.68E+03
8.52E+00
7.72E+01
2.04E+03
3.26E+02
6.15E+03
2.33E+04
3.23E+00
4.79E-02
6.32E+04

7.79E+06
2.50E+04
2.01E+05
1.91E+05
2.81E+05
9.34E+06
9.83E+02

3.94E+05

3.10E+07

5.34E+06

1.63E+04

6.07E+07

6.07E+07
0.06
1.34

1.78E+03
1.91E+03
1.45E+01
7.96E+01
2.39E+03
3.85E+02
1.58E+04
2.13E+04
4.10E+00
5.50E-02
7.05E+04

2.99E+06
3.40E+04
4.62E+05
2.71E+05
7.92E+05
3.56E+04
1.21E+03
2.88E+07
6.58E+06
3.96E+05
2.51E+06
3.91E+07
2.04E+06
4.28E+05
8.15E+05
1.72E-27

192.50
1.85E+07
1.85E+07

0.00
1.23

3.99E+02
2.84E+04
4.48E+00
2.57E+00
4.95E+01
1.24E+01
4.46E+03
6.07E+03
2.06E-01
5.26E-03
7.28E+04

1.99E+05
3.93E+03
1.28E+05
3.31E+04
1.17E+05
2.00E+03
7.91E+01
8.08E+06
2.39E+06
1.45E+05
5.23E+05
7.62E+06
4.89E+05
1.11E+05
1.46E+05
7.60E-07

SLAW
Immob. Off-
gas

7.44E+03
7.44E+03

1.00

8.67E-07
3.25E-07
2.16E-02
6.92E-09
2.03E-07
3.32E-08
2.77E-04
6.72E-06
2.72E-09
3.69E-11
1.04E+02

2.06E-05
1.99E-03
6.72E+00
2.11E-04
3.91E+01
1.13E-02
1.17E-03
1.79E-05
2.16E-07
2.58E-03
2.04E-03
5.05E-02
1.29E-01

Secondary

1.23E-07

8.35E+07

8.35E+07
0.00
1.00

2.71E-03
7.65E-03
1.69E-02
2.16E-05
6.34E-04
1.04E-04
1.80E-01
7.86E-02
1.76E-06
2.39E-08
5.64E+02

1.34E-02
5.55E+01
7.69E+02
1.12E+00
4.79E+03
5.62E+00
7.61E-01
9.82E+04
2.24E-03
1.64E+00
1.33E+00
1.82E+05
1.27E+04

2.31E-18

Supp. ILAW

2.17E+03
3.03E+04
1.67E+01
8.20E+01
2.44E+03
3.97E+02
1.99E+04
2.74E+04
4.30E+00
6.02E-02
1.42E+05

1.46E+07
3.78E+04
5.13E+05
3.03E+05
7.45E+05
1.75E+07
1.28E+03

5.40E+05

4.76E+07

1.00E+07

6.40E+03
6.40E+03

1.04

6.00E-06
4.12E-06
1.54E-05
1.17E-07
3.21E-06
5.14E-07
1.48E-04
2.25E-03
3.80E-08
5.39E-10
3.86E-02

1.31E-03
1.45E-02
8.32E-03
9.15E-04
6.50E-01
8.40E-01
1.57E-02
6.44E-05
6.52E-05
5.55E-03
2.09E-02
2.19E-01
9.99E-02
5.25E+02
6.31E+03

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

Secondary

3.66E+01

1.23E+08

1.23E+08
0.00
1.00

9.79E-03
5.27E-02
7.89E-03
1.96E-04
5.37E-03
8.46E-04
5.43E-02
1.43E+01
1.19E-05
1.73E-07
4.92E+01

4.37E-01
2.23E+02
2.47E+02
2.66E+00
1.77E+03
2.23E+02
5.31E+00
4.70E+04
3.74E-01
1.83E+00
7.65E+00
8.97E+04
4.63E+03
4.63E+03
5.16E+04

Utilities

3.66E+01

4.39E+07

4.39E+07
0.00
1.28

2.91E+06
8.44E+03

2.66E+07
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IFP Name

Solids VVolume (gal)
Liquid Volume (gal)
Total Volume (gal)
W1% Solids (wt%)
Lig. SpG
Radionuclides (Ci)
241Am

137CS

129|

238Pu

239Pu

241Pu

®Te

Total Activity

Chemical Components (kg)
Aluminum

Bismuth

Chlorine

Chromium
Fluorine
Iron
Nickel
Nitrate
Nitrite
Potassium
Phosphate
Sodium
Sulfate
TOC
Oxalate
Zirconium

7}

<5}
=
=
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=
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o
S

2.48E+07
2.48E+07

1.010

9.32E+06
4.61E+05

5.35E+06

9/23/2014 - 4:22 PM

Table 3-7. RPP Mission Summary Mass Flow (continued)

| IFPNumber | 6ta | 6 | 64 | 65 | 66 | 69 | 70 | 72 | 78 | 74 | % | 79 |

Utilities

WTP HLW

8.25E+06
8.25E+06

1.00

4.16E+05

3.78E+03
1.48E+06

LERF/ETF
Wastewater

1.19E+00

2.95E+08

2.95E+08
0.00
1.00

1.67E-05
2.82E-06
2.59E-07
2.23E-07
6.36E-06
9.74E-07
2.55E-06
1.46E-05
1.47E-08
1.26E-07
7.24E+01

1.88E-02
3.22E-01
1.02E+00
4.23E-03
6.40E+00
3.20E-01
6.59E-03
1.45E+02
1.92E-02
7.24E-03
2.34E-01
2.68E+02
1.67E+01
5.49E+02
1.18E+05
1.43E-08

LERF/ETF
Solid Waste

1.15E+05

1.15E+05

1.67E-02
2.82E-01
2.59E-02
2.23E-04
6.35E-03
9.73E-04
2.55E-01
1.46E+01
1.46E-05
1.26E-04
6.07E+02

1.88E+01
3.21E+02
1.02E+03
4.22E+00
6.39E+03
3.20E+02
6.58E+00
1.45E+05
1.92E+01
7.23E+00
2.34E+02
2.68E+05
1.67E+04
7.30E+03

1.43E-05

SST Utilities

1.11E+08
1.11E+08

1.01

2.53E+06
1.63E+06

2.05E+05

63

Utilities

3.87E+06
3.87E+06

1.00

6.95E+03
6.63E+03

DST-Utilities

5.11E+07
5.11E+07

1.01

2.87E+04
7.98E+03

1.01E+06

Utilities -

1.88E+07
1.88E+07

1.00

Utilities

6.01E+06
6.01E+06

1.01

1.68E+05
2.95E+04

7.97E+04

Utilities

1.26E+06
1.26E+06

1.00

2.14E+03

2.04E+03

Utilities

1.73E+07
1.73E+07

1.03

1.14E+07

1.75E+07
1.16E+06

1.00E+07

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

SLAW
Immob. Solid
Waste

2.74E+00
8.31E+01
2.15E+00
1.11E-01
3.46E+00
5.30E-01
2.79E+01
1.53E+01
5.79E-03
7.79E-05
2.34E+02

1.84E+04
5.31E+01
7.31E+04
8.43E+02
1.35E+05
2.21E+04
1.75E+00

8.04E+02
2.48E+03
6.48E+04

9.51E-03

1.26E+04
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4.0 INTERFACE FLOW PARAMETERS

The IFPs are parameters which have the ability to affect or restrict the flow and/or properties
(e.g., viscosity, weight percent solids) of interfaces between interfacing unit operations of the
RPP facilities. As part of the BFD development, the IFPs that are expected to influence the RPP
Reference Integrated Flowsheet or restrict changes to the flowsheet have been identified.

Each interface between facilities on the BFD (Figure 2-1) is numbered and each number
corresponds to a set of IFPs. Many of the interfaces identified flow in two directions as indicated
by double sided arrows on the BFD stream. In those cases, the IFPs are differentiated by the
interface number followed by an ‘a’ or ‘b’ designation to identify flow direction.

In order to identify the IFPs relevant to each interface, documentation of the existing and planned
RPP facilities was reviewed. The IFPs that were identified during the documentation review can
be found in the IFP tables in Appendix B. Each IFP has been assigned a unique IFP number with
the interface number listed first, an ‘a’ or ‘b’ designation to identify flow direction as needed,
and a hyphen followed by a number to identify the individual IFP (i.e., 1a-1). Each IFP listing
includes a description of the IFP, the source document or documents from which that IFP was
identified, the document that implements the IFP in the field, and the IFP basis document that
identifies the technical or environmental limitation that is the underpinning reason for the IFP.
The notes column contains additional clarifying information regarding the IFP. IFPs for many
interfaces are incomplete and under development; as they become available, new IFPs will be
addressed in future revisions of this report.

Each IFP has been assigned a technical basis category to allow the reader to quickly identify if
the IFP is related to operational, safety, or environmental restrictions. The operational basis
category includes WAC such as those outlined in 24590-WTP-ICD-MG-01-019, ICD 19 —
Interface Control Document for Waste Feed. Each IFP may fall under more than one technical
basis category.

Additionally the IFP table includes a short description of any simplifications used in modeling
the IFP in HTWQOS. This information is intended to provide the reader with insight into whether
the IFP is fully reflected in HTWOS and whether changes to the IFP would be expected to be
reflected in modeling performed in the HTWOS model.

The IFPs which received the most scrutiny during the development of this first issuance of the
IFP list are those related to the DFLAW (Phase 2) and DFHLW (Phase 3) portions of the RPP
Mission. Due to time constraints, IFPs that are considered less influential to the TWDIF, such as
Site Utilities, were not reviewed for this revision and will be addressed in future revisions of this
report.
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5.0 CONCLUSION AND RECOMMENDATIONS

The RPP Reference Integrated Flowsheet presented here consists of the TWDIF BFD, associated
IFPs, and mass flows for the interfaces. The TWDIF activity provides a look at the ability of the
RPP Mission to process waste by focusing on the interfaces between facilities and processes
rather than the timeframe for waste processing. The TWDIF team will maintain the RPP
Reference Integrated Flowsheet, updating it as required to incorporate changes in planned
systems and facility operations.

While the TWDIF activity uses a phased approach to the RPP Mission, the DFLAW and
DFHLW phases are not required to achieve the final balance of mission phase, but rather are
being considered in order to facilitate the start of tank waste immobilization as soon as
practicable.

The development of the RPP Reference Integrated Flowsheet has informed the development of a
list of TWDIF GROs and an associated TWDIF Technical Roadmap to recommend technical
pathways to close the gaps, mitigate risks and realize opportunities described in the GROMP.
The TWDIF GROs have identified many risks to the RPP Reference Integrated Flowsheet
presented in this report, indicating that further flowsheet development and potential mitigations
may be warranted. Listed below are recommendations and items for consideration when
updating and refining the RPP Reference Integrated Flowsheet during the next FY and beyond.

5.1 MODELING UPDATE

The mass flow modeling should be updated at least annually. To the extent practical, the
modeling updates should include any flowsheet revisions identified or approved by the TWDIF
team, the most recent planning available (e.g., Tank 241-AY-102 mitigation plans, A and AX
Farm retrieval plans), technical updates investigated as part of the TWDIF technical roadmap
(e.g., the carryover of glass formers in the LAW melter offgas), and any improvements to the
inputs (e.g., improved estimates of organic concentrations). The update should also include
expansion of the key analyte list to include organic constituents important to the WTP
performance assessment. Other considerations for the update include identification of rate
limiting factors (e.g., evaporator capacity), comparison of results to requirements identified in
the IFPs (e.g., waste acceptance criteria), and inclusion of chemical compounds rather than just
elemental constituents.

5.2 INTERFACE FLOW PARAMETER BASIS DOCUMENT REVIEW

A partial review of the technical basis underpinning the IFPs was conducted for this report;
however, there was not time to conduct a thorough review. A method of identifying IFPs that
potentially have a high impact on the flowsheet should be developed and, based on those IFPs
with high impact, a detailed review of their technical bases should be conducted. IFPs may also
require the addition of further details (e.g., requirements for specific analytical techniques to
verify compliance).
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5.3 DEVELOP INTERFACE FLOW PARAMETERS

There are a number of IFPs, such as those for support interfaces and systems, that were not
addressed in this revision. The consolidation of IFPs for these interfaces is still needed.
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APPENDIX A

TANK WASTE DISPOSITION INTEGRATED FLOWSHEET (TWDIF)
COMPOSITIONAL AND PHYSICAL PROPERTIES BASES EVALUATION
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APPENDIX A

LIST OF TERMS

Abbreviations and Acronyms

BBI
cl

DST
DQO
ESP
HDW
HLW
HTWOS
LAW
ISM
PNNL
PSD

PT

RPP
SST
TWDIF
UDS
WRPS

Units
ft/s

glcm®
wt %

Best Basis Inventory

confidence interval

double-shell tank

data quality objective

Environmental Simulation Program

Hanford defined waste

high-level waste

Hanford Tank Waste Operations Simulator
low-activity waste

Integrated Solubility Model

Pacific Northwest National Laboratory
particle size distribution

Pretreatment

River Protection Project
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Al1.0 TWDIF Compositional and Physical Properties Bases Evaluation

This discussion provides a summary of the current understanding of the tank waste
compositional basis and physical properties such as particle size, particle density, and rheological
behavior, specifically related to their use in the Hanford Tank Waste Operations Simulator
(HTWOS)-based River Protection Project (RPP) Mission Flowsheet while acknowledging their
potential application in future flowsheet models.

Al.1 Compositional Basis for the Tank Waste Disposition Integrated Flowsheet (TWDIF)

The HTWOS model is a dynamic, event simulation model, governed by prescribed initial
conditions, constraints, and operating logic that is used to simulate the full duration of the RPP
Mission and will be used for the TWDIF FY 2014 effort. Information on the tank composition
and amounts of waste in each tank are required to begin the modeling efforts. The Best Basis
Inventory (BBI) is the source of current tank waste inventories used by HTWOS (see
RPP-17152, Hanford Tank Waste Operations Simulator (HTWOS) Version 7.7 Model Design
Document). The BBI is not listed as an assumption, but as an input to HTWQOS which
establishes the initial waste inventory. No uncertainty is applied to the values in the BBI during
the HTWOS evaluations.

It was assumed for this analysis that any component with a limit in the Waste Treatment Plant
(WTP) Data Quality Objectives (DQOSs) was a key analyte to be tracked through the RPP
Mission Flowsheet. In addition, oxalate was added to the list as an important analyte due to its
impact on waste chemical stability, sludge washing and melter reduction/oxidation calculations.

The Hanford waste tank contents as defined in the BBI include uncertainties in the quantity and
constituents of the waste contained in the individual waste tanks. Document RPP-RPT-545009,
One System — Hanford Tank Waste Characterization Vulnerability Assessment, reports that 145
of 177 tanks [76% of single-shell tanks (SSTs) and 100% of double-shell tanks (DSTs)] have had
at least one sample taken of their contents leaving 32 tanks un-sampled. Within those which
have been sampled, 106 tanks have had core samples. Process knowledge estimates have been
prepared for all waste layers in all waste tanks to fill in the gaps in the sample data. While the
process knowledge information is not as accurate as sample data, it does provide an estimate of
what is in each tank. The BBI combines sample data, where available, with process knowledge
information. As the BBI is updated, new sample data have generally been found to be consistent
with process knowledge estimates.

The process knowledge estimates are based on the Hanford Defined Waste (HDW) model, which
tracks the fuel batches through the Hanford production reactors. Processing plant flowsheets and
essential material records are used to estimate the composition of waste streams discharged to the
tank farm. Waste type “templates” were developed for 41 solid and 49 liquid waste types based
on the HDW model. Sampling data were used to supplement the HDW model composition
estimates for 22 solid and 5 liquid waste type templates. Transfer records provide a basis for
estimating how much of each waste type is in each tank. The current HDW model is in its 5th
Revision and can be found in RPP-19822, Hanford Defined Waste Model-Revision 5.0.
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The current BBI database tracks inventory for standard analytes (25 chemicals and 46
radionuclides) for every waste phase (i.e., saltcake, sludge, and liquid). Inventories for up to 112
supplemental BBI analytes are included only when sample data are available for all waste phases
in a tank or process knowledge values can be calculated from combined sample results. Data for
the standard analytes is generally available for all tanks, while data for supplemental analytes is
frequently not included in the BBI. Attachment A, Table 1 and Table 2, show the analytes of
interest for the WTP DQOs and whether the analyte is a standard or supplemental analyte in the
BBI. The DQO lists a large number of organic species, these are not included in Attachment A
since no limits are listed for these components. Some of the required data is not contained in the
BBI database.

A review of the BBI was performed in RPP-RPT-54509 to determine the quality of the data for
selected analytes deemed important to waste processing. This review determined that most
information in the BBI was of high quality, and that compositions based on process knowledge
generally matched sample results when samples were pulled. However, selected tanks that
primarily used process knowledge as the basis for the tank composition were singled out and
additional sampling was recommended to decrease the uncertainty in the composition. Selected
analytes were generally associated with a high level of uncertainty. These analytes frequently
had low concentrations in all but a few tanks and had process knowledge based concentrations in
the tanks with high concentrations (RPP-RPT-54509).

The BBI content was reviewed here to determine where gaps in the compositional data existed
with summary results shown in Table 3 of Attachment A. It should be noted that this review
simply identified whether or not a value has been assigned in the BBI for each analyte. The
review did not attempt to ascertain whether or not the assigned value was a sample result,
calculation from a sample result, or a process knowledge based value, and an assessment of the
quality of the data was not performed. Cesium, plutonium, and technetium are not explicitly
tracked in BBI, but can be calculated from the isotopic data.

The review indicates that significant gaps in compositional data are present for many of the
minor species listed in the WTP DQO for high-level waste (HLW) processing. Compositional
data quality issues were also identified in RPP-RPT-54509 and RPP-RPT-41279, Confidence
Intervals for Double Shell Tank Constituent Concentrations, further concluded that,
“Concentrations of the chemical constituents varied considerably from tank to tank and
sometimes considerably within a tank or within a single core. Because of the variation within a
core, confidence intervals (CIs) are frequently quite wide. In some cases, a wide CI will reflect
substantial variation in the tank. In other cases, the wide CI will be a product of small sample
size.” Sampling during retrieval and blending has been recommended in ORP-11242, River
Protection Project System Plan, to increase confidence in the composition of the wastes to be
blended and this sampling would help mitigate the risk of preparation of an out-of-specification
batch as a result of the lack of compositional data for selected species.

HTWOS tracks the elemental species as the oxide form in the solids fraction for all elemental
components except aluminum and chromium (RPP-17152). Aluminum is split between gibbsite
and boehmite, while chromium is split between chromium oxide and chromium oxyhydroxide.
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Bound hydroxide and oxygen for the solids are listed as separate entries as are soluble versus
insoluble carbonate, oxalate, phosphate and other anions.

The split of analytes into the solids or liquid fraction of the waste in the BBI represents the waste
as it is in the waste tank. During retrieval, water will be added to mobilize the waste. “Wash
factors” are assigned to each analyte in BBI based on the results of 4:1 dilution testing performed
by Pacific Northwest National Laboratory (PNNL) in HNF-3157, Best-Basis Wash and Leach
Factor Analysis. The wash factor is utilized by HTWOS to partition solids to the liquid fraction
during retrieval. The use of these wash factors is a known issue and efforts are in progress to
replace these factors with a solubility model in HTWOS (see RPP-PLAN-46002, Wash and
Leach Factor Work Plan). The HTWOS model runs for TWDIF incorporated the Integrated
Solubility Model (ISM) to replace some of the wash factors. It should be noted that selected
analytes are not predicted well by this model (see RPP-RPT-54310, Integrated Solubility Model
Implementation Overview and RPP-53089, Evaluation of the HTWOS Integrated Solubility
Model Predictions).

“Leach factors” are also reported in BBI to allow the partitioning of waste analytes during
caustic leaching. Similar to the wash factors, the use of these leach factors is a known issue and
efforts are in progress to replace these factors with a solubility model in HTWOS (see RPP-
PLAN-46002). Similar to the wash factors, some of the leach factors were replaced in the
TWDIF HTWOS model runs with ISM.

Al.2 Solids Particle Density

Consensus on solids particle densities for individual solid constituents and bulk tank solids is
important as these values directly influence assessments of slurry transfer, solids mixing and
settling, and tank waste inventory and retrieval plans. A list of 36 non-salt and 16 salt sludge
constituents have been identified with associated primary particle crystal size and densities in
PNNL-20646, Hanford Waste Physical and Rheological Properties: Data and Gaps, and
deemed by an expert panel review as key constituents influencing tank farms retrieval, transfer,
and feed staging as well as WTP’s pretreatment processing and vitrification throughput.
However, a problem exists in adequately representing the nature of the tank waste solids (i.e.,
agglomerate size, shape, and density) and limited analytical data for flowsheet design.

The solids density issue is best divided into two main categories based on how the solids density
values are used. The first main category of use is settled solids and bulk solids volume
calculations used in both the HTWOS and the WTP flowsheet model and the second use is
related to critical velocity, settling rate, and mixing related calculations. The latter will not be
discussed in detail here as it is a significantly more complex discussion and does not directly
influence the HTWOS model run for this TWDIF flowsheet effort. This discussion focuses on
the flowsheet model use of solids density values, current quoted values and basis sources, and a
recommended path forward for use in the RPP Mission Flowsheet model run.
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Al1.3 River Protection Project Mission Model Use

The volume of bulk solids (i.e., settled solids) in a tank is an important measurement in the
HTWOS model as it determines the depth of settled solids in a tank, which in turn dictates the
equipment requirements, transfer limitations, and waste retrieval methods for the tank.
Furthermore, solids loading is restricted to 10 wt% for tank waste transfers to the Pretreatment
(PT) Facility, and the dry-basis solids density is used to estimate the volume percent solids. The
HTWOS model calculates bulk solids volume via two different methods: one based on the
weight percent solids basis and the other is based on the volume percent solids basis. The
modeler decides which method to assign to each tank.

The method based on weight percent solids uses a fixed dry solids density of 3.0 g/cm?,
combines the total solids mass with a fixed weight percent dry solids in settled solids, and a
calculated interstitial liquid density to estimate settled solids volume. The fixed weight percent
dry solids in settled solids, when insoluble solids are retrieved from SSTs and currently in the
DST system, are modeled as settling to 40 wt% solids* within 30 days, except for those in

C Farm. Insoluble solids retrieved from C Farm SSTs are modeled as settling to a volume
percent settled solids comparable to that in the source SSTs within two days of transfer to a DST.
This approach is very susceptible to the accuracy of the assumed fixed weight percent dry solids
in settled solids and assumed fixed solid particle density of 3.0 g/cm®.

The fixed weight percent of 40 wt% (settled solids loading endpoint) is based on an analysis of
the sludge in Tank 241-AY-102 (AY-102). Analysis of data from a core sampling event showed
that the solids have compacted to about 48.7 wt% (dry solids). The water content is about
42.2%, and the remaining 9.1% of the sludge consists of dissolved solids in the interstitial
liquids. The HTWOS model converts all weight percent solids basis tanks to the volume percent
and tracks the volume of settled solids by the vol% method calculation in all subsequent
calculations.

The volume percent method uses a measured initial settled volume of solids that is associated
with that tank based on first settling the initial waste contents by the weight percent method
(assumes 40 wt% dry solids in settled solids) to determine the volume percent dry solid in settled
solids. The volume of settled solids is then determined using the total mass of solids, a fixed
solids density of 3.0 g/cm?®, and the volume percent of dry solids in settled solids. This volume
percent measurement is then maintained for the tanks’ solids as they are transferred to different
tanks. Both of these calculation methods are describe with more detail in Section 2.6.9 of
RPP-17152.

In WTP’s dynamic G2 model the volume of material in a unit operation is calculated by
analyzing the amount and types of components in the unit’s component array and multiplying the

! Calculated distributions of the mass fraction of UDS in Hanford sediments are provided in PNNL-19245, Section
3.2. Depending on what fraction of Hanford sediment is considered (all, sludge, DSTs, sludge DSTSs), 40 wt%
ranges from the 30" to 55™ percentile based on tank count.
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solids mass by 3.0 g/cm®. The solid and oxide components? have constant density values while
the overall density for solids is approximated at 3.0 g/cm®. In equipment where oxide exists, the
oxide volume is added to the solid volume and the total volume is a sum of the partial volumes
of liquid and solid. Using the constant densities, the volumes of solids and oxides are
determined. This fixed solid particle density approach can underestimate the volume occupied
by agglomerates as the density value approaches crystal densities of undissolved solids (UDS)
components. However, a higher particle density assumption predicts higher solids loading (more
conservative) in fixed volume transfers.

The second main category of solid particle density use relates to calculations to predict slurry
transfer, storage, solids mixing and settling. Document PNNL-20646 provides a well-referenced
discussion pertaining to the application of waste physical properties to these calculations and
addresses the gaps and limitations in detail. Document PNNL-20646 is also used as the basis
for the TOC waste feed delivery system evaluation in RPP-RPT-53931, One System Waste Feed
Delivery Mixing Performance and Solids Accumulation Test Report, and RPP-RPT-51652, One
System Evaluation of Waste Transferred to the Waste Treatment Plant. Regarding solids particle
density, PNNL-20646 used the 2002 BBI composition and the Environmental Simulation
Program (ESP)® chemical thermodynamic model to generate a first approximation of the
unwashed phases present. An expert technical panel identified a consensus list of 36 non-salt
and 16 salt sludge constituents, along with associated primary particle crystal densities, as key
UDS constituents. The definition of these solid phases (UDS phases) is a major basis for the
definition of particulate density in PNNL 20646. Informational gaps are reported and include the
following:

1) Hanford wastes contain mixed phases consisting of non-stoichiometric ratios of various
metals. Thus, the proportions of the compounds present may vary from tank to tank. The
densities of the mixed phases, which are between those of the individual compounds in
the mixture, will vary correspondingly. The presence of mixed phases therefore
introduces a potentially large uncertainty in density.

2) The present extent of hydration of some phases that originally precipitated as hydroxides
has been questioned and results in uncertainty. In addition, amorphous phases exist that
cannot be identified with X-ray diffraction (XRD). Assuming that these amorphous
phases are anhydrous oxides would significantly overestimate the densities of any
hydroxides that are present. Conversely, assigning the metals to hydroxide phases would
underestimate the densities of anhydrous oxide phases.

A summary table of the 52 solid phase sludge constituents and associated primary particle
densities is provided in Table 3.11 of PNNL-20646. In addition, the solid-phase compositions

2 Glass former quantities in the oxide form are calculated using the LAW and HLW glass models. However,
minerals equivalent to the calculated oxide glass formers are actually transferred to the Melter Feed Preparation
Vessels (MFPVs). These minerals contain the glass former oxides, impurities, and water moisture. ILAW glass and
glass formers added to LAW melters are assumed to have a density of 2.58 g/cm®. IHLW glass and glass formers
added to the HLW melters are assumed to have a density of 2.66 g/cm®.

® ESP was supplied and developed by OLI Systems, Inc., Morris Plains, New Jersey.
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and average solid-particle densities by tank, waste type, and composite are provided in

Appendix C of PNNL-20646. A key mineralogy reference document, RPP-RPT-46618, Hanford
Waste Mineralogy Reference Report, was revised in 2011 and is periodically revised providing
an updated summary of mineralogical information for solids contained within the Hanford tanks.
Any subsequent evaluations should consult this updated report to incorporate new mineralogical
data, where applicable.

Al.4 Current Solids Density Values and Technical Basis

A review of literature was completed pertaining to Hanford waste transfer and retrieval, waste
properties, and flowsheet model designs. As stated in the preceding solids density data use
discussion, the current HTWOS model (version 7.5) assumes a dry-basis solids density of

3.0 g/cm?® for all solid particles and this value is documented and discussed in RPP-17152 with
the underlying basis hinging only upon the reported average solids density in RPP-9805, Values
of Particle Size, Particle Density, and Slurry Viscosity to Use in Waste Feed Delivery Transfer
System Analysis. WTP’s flowsheet model design document 24590-WTP-MDD-PR-01-002,
Dynamic (G2) Model Design Document, similarly uses 3.0 g/cm? for all solid particles with no
discussion of the origin or technical basis for the fixed value. Furthermore, Tank AY-102
calculations in SVF-1874, AY-102 Flowsheet Input Data.xIsx and SVF-1875, AY-102 Flowsheet
Material Balance.xlIsx, and reported in RPP-RPT-46020, Tank 241-AY-102 Waste Feed Delivery
Flowsheet, provide volume percent solids estimates based on a fixed solid particle density of
3.0 g/cm?®, however, other density estimates for slurry density, apparent solid particle density,
and settled solids density are used in predicting material handling and transfers controls.

Most recently, Washington River Protection Solutions (WRPS) updated TFC-ENG-STD-26,
“Waste Transfer, Dilution, and Flushing Requirements,” and identified 3.9 g/cm3 as the assumed
solids density when specific particle and solids fraction data is not available for critical velocity
transfer calculations. This density value originated from RPP-9805 and represents the calculated
95/95-tolerance limit for the density of dry solids in the 8 HLW tank dataset. WRPS also
recently completed a study (RPP-RPT-55561, High-Level Waste Undissolved Solids Evaluation)
to estimate the existence and extent of hard-to-handle solids in waste tanks using particle size
distribution (PSD) data and model predictions of solids density. A new agglomerate and
aggregate model was developed by assuming a heterogeneous particle cluster forms from
nonselective mixture of solid phases. RPP-RPT-55561 reported an average non-salt only
compound density of 3.63 g/cm?® based on 22 selected tanks justified by PSD data quality.

Table A-1 summarizes solids density values and various sources discovered in this solids particle
density review. A notable observation is three of the dry-basis solid density values presented in
Table A-1 have no identifiable basis. Next, the 3.0 g/cm® density value is found to be a common
solids density basis (4 reported instances), and yet, obtained through different approaches. For
example, RPP-RPT-46020 reports density from a centrifuged solid density measurement of a
tank AY-102 core sample where document RPP-17152 states a rounded value based the average
solids density reported in RPP-9805. The next group of solids density values in Table A-1 was
estimated from a simple mass or volume-weighted average solids density based on crystal
densities where the breadth of the dataset was the key difference in obtaining a final reported
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value. For example, RPP-9805 presented a 2.9 g/cm® value estimated from the average of mass-
weighted densities using dry-basis mineral compositions of solids constituents in 8 High Level
Waste (HLW) tanks as estimated by ESP using BBI analytical data and literature values for
mineral densities. Document PNWD-3824 (WTP-RPT-153), Estimate of Hanford Waste
Insoluble Solid Particle Size and Density Distribution, presented an average solids density of
2.8 g/cm?® estimated from volume-weighted crystal densities using dry-basis mineral
compositions of 16 solid constituents in 177 tanks using BBI analytical data and literature values
for mineral densities. Subsequent work in PNNL-20646 reported average solids density of 2.5
g/cm® and 2.292 g/cm? calculated from mass-weighted crystal densities and using dry-basis
mineral compositions of 36 non-salt phases and 16 salt phases in 177 tanks for the composite of
tanks with >70% sludge and for all tanks, waste types, and composites, respectively. Document
RPP-RPT-55561 provides a 3.63 g/cm?® average non-salt only solid density based on 22 tanks
using 36 non-salt phases (same ghases identified in PNNL-20646). The next to the last entry in
Table A-1 contains a 2.18 g/cm® average effective solid density estimate in RPP-9805. This
density differs from the average mass-weighted density (i.e., 2.9 g/cm®) reported in RPP-9805 by
adjusting for interstitial liquid using bulk physical properties and in-tank sludge conditions (e.g.,
porosity, solid volume) and volume fractions based on measured data from ten HLW tanks. The
last entry Table A-1 represents an apparent solid phase density estimate of 2.05 g/cm® provided
in SVF-1875, and was determined by solving for solid phase density to meet a measured
reference inventory bulk waste level in Tank AY-102.

A wide range (2.05 to 3.9 g/cm®) of solids density values are reported in Table A-1 and provide a
dramatic illustration of the uncertainty associated with solids phase identification of Hanford
waste, predicting the associated agglomerate density of the complex solid compound, and
estimating tank waste solids inventory. For the purposes of estimating settled solids and bulk
solids volume for the RPP Mission Flowsheet model run, an average particle density of

3.0 g/cm?® appears to be an adequate basis for estimating solids volumes while conducting test
flowsheet cases. However, consensus technical agreement does not exist on the appropriate
solids density value for use in critical velocity, settling rate, and mixing related calculations.

This more complicated discussion is better addressed in the related literature cited in this review.
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Table A-1. Summary of Solids Particle Density Source Documents and Technical Bases.

Solids
Density Source Document and Location Justification/Technical Basis
Value

3.9 g/cm3 TFC-ENG-STD-26, “Waste Transfer, From RPP-9805, this density represents the
Dilution, and Flushing Requirements,” calculated 95/95-tolerance limit for the density
Attachment D (Issue Date June 23, 2014). | of dry solids in the 8 HLW tank dataset.

3.63 g/cm® RPP-RPT-55561, High-Level Waste The results represent the non-salt only average
Undissolved Solids Evaluation. Table 6.3. | composite undissolved solids density for

22 tanks.

3.0 g/cm? WHC-SD-WM-RPT-229, Initial None
Retrieval Sequence and Blending
Strategy, Table C-1.

3.0 g/cm3 RPP-17152, Hanford Tank Waste From RPP-9805, represents an average,
Operations Simulator (HTWOS) Version | rounded density value, and based on dry-basis
7.7 Model Design Document, Section mineral compositions of solids constituents in
2.5.2. 8 HLW tanks as estimated by ESP using BBI

analytical data and literature values for mineral
densities.

3.0 g/cm3 24590-WTP-MDD-PR-01-002, Dynamic None
(G2) Model Design Document, Section
4.6.

3.0 g/em® RPP-RPT-46020, Tank 241-AY-102 Estimate based on centrifuged solid density
Waste Feed Delivery Flowsheet, Section | measurement of a Tank AY-102 core sample.
5.1.4.1.2, Page 48. Assumes the centrifuged solid mass consists of

dry basis solids and residual interstitial liquor
remaining after centrifugation, while the
centrifuged solid volume consists of the
displacement volume from dry basis solid plus
the displacement volume of residual interstitial
liquor plus void spaces (i.e., air gaps) within
the centrifuged solids). The void fraction of
air gaps are then assumed to be ~0 and only
represented by the void due to the interstitial
liquor.

2.9 glcm® RPP-9805, Values of Particle Size, Dry-basis mineral compositions of solids
Particle Density, and Slurry Viscosity to constituents in 8 HLW tanks as estimated by
Use in Waste Feed Delivery Transfer ESP using BBI analytical data and literature
System Analysis, Table 4.4. values for mineral densities.
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Table A-1. Summary of Solids Particle Density Source Documents and Technical Bases.

Solids
Density Source Document and Location Justification/Technical Basis
Value
2.8 glcm® WTP-RPT-153, Estimate of Hanford Based on Case 1 [Sonicated particle size
Waste Insoluble Solid Particle Size and distribution (PSD)] and Case 3 (Minimal
Density Distribution, Page 5.21. Disturbance PSD) where no adjustment is
made for agglomerate densities, volume-
weighted average density using dry-basis
mineral compositions of 16 solid constituents
in 177 tanks as estimated by ESP using BBI
analytical data and literature values for mineral
densities.
2.7 g/cm3 24590-WTP-RPT-PT-02-005, Flowsheet | None
Bases, Assumptions, and Requirements,
Section 1.3.3.1.1.
2.5 glem® PNNL-20646, Hanford Waste Physical Solid density for all as-is solids-phase
and Rheological Properties: Data and composition data, for composite of tanks with
Gaps, Table C-1, Page C.24. >70% sludge, based on 2002 BBI with
solubility modeling and actual waste
experience. Underlying mass fractions of total
solids based on 36 non-salt phases and 16 salt
phases from Table 3.11 in PNNL-20646.
2.292 g/cm® | PNNL-20646, Hanford Waste Physical Average solid density for all as-is solids-phase
and Rheological Properties: Data and composition data, for all tanks, waste types,
Gaps, Table C-1, Page C.23. and composites, based on 2002 BBI with
solubility modeling and actual waste
experience. Underlying mass fractions of total
solids based on 36 non-salt phases and 16 salt
phases from Table 3.11 in PNNL-20646.
2.18 g/cm® RPP-9805, Values of Particle Size, Average effective solid density based on
Particle Density, and Slurry Viscosity to measured bulk physical properties and in-tank
Use in Waste Feed Delivery Transfer sludge conditions to estimate solid densities
System Analysis, Table 4.4. and volume fractions for ten HLW tanks (8
HLW tanks in same report plus AW-104 and
C-106). Solid density calculations used are
adjusted for interstitial liquid.
2.05 glcm® SVF-1875, AY-102 Flowsheet Material Apparent solid phase density for Tank AY-102
Balance.xlsx. determined by solving for solid phase density
to meet a measured reference inventory bulk
waste level. Defined as kilograms of dry-basis
solid per I L of solid displacement volume.
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Al.5 Particle Size Distribution (PSD)

A representative particle size distribution is desired to predict successful waste transfer, mixing,
and settling in waste retrieval and WTP operations. However, the scope of the discussion here is
bound by the need to summarize documentation of existing PSD bases and the recommended
input (if applicable) for the execution of the TWDIF flowsheet effort.

HTWOS does not currently track a general or individual tank waste PSDs during modelling, so
no PSD basis exists for the assumed transfers meeting or exceeding the allowed transfer
properties for the planning documents that utilize HTWOS as the flowsheet model. However,
planning documents not directly impacting the HTWOS model do contain assumptions of
necessary critical velocity, mixing abilities, and settling rates. Furthermore, the WAC to the PT
Facility designates a maximum particle size allowed for feed qualification. The discussion that
follows documents various sources of summary PSD information for Hanford waste and as
stated above this PSD information does not directly input to the HTWOS model and no
recommendations for the application of this summary PSD information is provided here.

The current basis document used for the pipeline pressure drop calculations for the waste feed
delivery transfer system analysis is provided in RPP-9805 and summarized in Table A 2. The
95% UL (confidence limit) is interpreted as 95% confident that the “true” mean for all wastes
will be less than the computed value where the 95/95 TL (Tolerance Limit) provides 95%
confident that at least 95% of the tanks will have a particle size less than the computed value.
The 95/95 TL distribution was used as the bounding distribution in RPP-5346, Waste Feed
Delivery Transfer System Analysis, in designing the Waste Feed Delivery system and gave rise to
the maximum expected WTP feed critical velocity of 4 ft/s.

As summarized in Table A-2, subsequent evaluations of existing tank waste sample data to
estimate physical properties were completed in 2007 in PNWD-3824 (WTP-RPT-153) and
PNNL-16857, Estimate of Hanford Waste Rheology and Settling Behavior, and more recently in
PNNL-20646. In comparison to the work based on 7 HLW tanks in RPP-9805, the more recent
work in PNNL-20646 compiled sludge PSD data sets from 22 tanks to report a volume-weighted
average composite PSD representing greater than 50% by UDS volume for 5 of the 13 primary
waste types for Sludge, Flowing Unsonicated. Evaluation of the waste feed delivery system by
WRPS used the Sludge, No-Flow Unsonicated data from PNNL 20646 as the basis for simulant
design in the tank operations contractor waste feed delivery system performance testing (see
RPP-RPT-53931) and for the One System particle size basis in limits of technology calculations
(see RPP-RPT-51652).

Most recently, a PSD evaluation was completed in RPP-RPT-55561 and is also summarized in
Table A-2. Lastly, a revision to RPP-RPT-52841, Hanford Waste Particle Size Reference
Report, was released in March of 2014 providing the most recent summary of all currently
identified sources for PSD information for Hanford tank wastes. Any subsequent evaluations
should consult this updated report to incorporate new PSD data, where applicable.
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PSD Values Source Document and e . :
. Justification/Technical Basis
1% | 5% | 25% | 50% | 75% | 95% | 99% Location
RPP-9805, Values of Average of mean PSDs for 7 individual HLW tanks
Mean 07 | 12 | 37 7.5 31 140 210 | Particle Size, Particle using laboratory PSD data reported in HNF-8862, for a
Density, and Slurry Horiba LA-910 analyzer, under a 300 ml/min flowing
Viscosity to Use in Waste condition with minimal turbulence/disturbance, and
95% UL 1 1.6 5 11 58 210 310 | Feed Delivery Transfer first measurement results after sample introduction
System Analysis, Table 4.4. | prior to subsequent successive measurements in
flowing cell which generally produced smaller size
95/95 TL 2 3.1 10 22 160 460 700 distributions.
PNWD-3824 (WTP-RPT- | Composite PSD data, from volume-weighted average
153), Estimate of Hanford | of individual tanks using as-received compositions
Waste Insoluble Solid only based on May 2002 BBI, combined from 19
All Minimal Particle Size and Density sludge tanks with minimal disturbance in a flowing
Di 065 | 1.0 2.8 6.31 14.0 58.6 256 Distribution, Table 3.1.8. particle size analyzer cell with measurements taken
isturbance X L . . i
prior to sonication. The inclusion and exclusion of
specific PSD data sets is justified in Section 3.1.2 and
the stepwise method used to generate the composite
PSD is described in Section 3.1.4 of PNWD-3824.
PNNL-16857 (WPT-RPT- | Particle size data used in this report were obtained
154), Estimate of Hanford | from PNWD-3824. No modifications were made to
Used equivalent composite PSD to PNWD-3824 Waste Rheology and the data. The data reported in the tables are the particle
Settling Behavior. diameter for cumulative volume percents ranging from
1 to0 99%.
Sludge EI:'IFI I6626(';6?_|6 (EMdS\P/\; t “Slug_ge,dF1l:0win2gzUilsgnictatel<(1" composits I:Sdegaga,
> - , Hanford Waste | combined from 22 sludge tanks, using update
Ur':s!gx\i/::r;%ed 0.48 1094 ) 29 6.9 14.7 68.7 275.1 Physical and Rheological data sets from PNWD-3824 with 23 additional
Properties: Data and references including data from M12 work scope
Gaps, Table 3.26. characterizing 6 sludge waste groups representing
Sludge approximately 75% of the expected waste to be
No-Flow | 062 | 0.88 | 258 | 622 | 29.77 | 162.41 | 858.48 processed through WTP. PSD data set down-select

Unsonicated

criteria are similar to those in PNWD-3824, but
adjusted and discussed in Section 3.2.5.1. “Sludge,
No-Flow Unsonicated” composite PSD data from 13

A-13



RPP-RPT-57991

9/23/2014 - 4:22 PM

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

Table A-2. Summary of Sludge UDS PSD Source Documents and Technical Bases.

92 of 305

PSD Values Source Document and R g ; ;
" Justification/Technical Basis
1% | 5% | 25% | 50% | 75% | 95% | 99% Location
sludge tanks.
165 RPP-RPT-55561, High- Composite PSD data from 8 sludge tanks. A total of
Mean 3' 197.01 | 334.68 | Level Waste Undissolved 22 tanks were considered in report including sludge
Solids Evaluation, Table and saltcake waste, but separated tanks into “Smaller
A A A A 5.3 Particle Size Range” set (14 tanks) and “Larger
26.7 Particle Size Range” set (8 tanks). Cumulative
95% UL 229.55 | 405.30 S ang ) .
’ 6 distribution points between 20 and 100 are reported in
RPP-RPT-55561 at every 10 percent, but the three
95/95 TL 65.19 351.83 | 670.69 entries shown are the only bins that match the base
table set reported by others.
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Al1.6 Tank Waste Rheology

The waste stored at Hanford consists of liquids containing dissolved salts (supernate),
precipitated salts, and relatively insoluble sludge solids. Transfers of the tank waste can be
supernate only [liquid or Low Activity Waste (LAW) transfers], or a mixture of supernate with
insoluble solids [sludge or High Level Waste (HLW) transfers]. For LAW transfers, the
viscosity is the rheological property of interest as these fluids are typically Newtonian. Yield
stress and consistency (plastic viscosity) are the two parameters of interest for sludge transfers
since these fluids are typically modeled as Bingham plastics.

HTWOS does not currently track rheological properties during modelling, so no basis exists for
the assumed transfers meeting or exceeding the allowed rheological properties for the planning
documents that utilize HTWQOS as the flowsheet model. It is noted that modification of
rheological properties can be made with additions of water to a LAW transfer or water/supernate
to a HLW transfer so it is not expected that preparation of an out of specification batch would
result in a prolonged schedule delay to remediate the batch to allow transfer to WTP. However,
the WTP ultrafiltration rate and solids endpoint would be likely be impacted.

Attempts have been made to develop tools to predict the rheological properties of the waste. For
LAW, a simple model has been developed, but not implemented in HTWOS (see
RPP-RPT-51652). This model is relatively simple and further evaluation and/or development of
the model is warranted prior to implementation as a predictive tool during flowsheet planning
(see SRNL-STI-2013-00423, Review of Rheology Models for Hanford Waste Blending).

Limited data is available for the yield stress and consistency of the HLW sludge waste (PNNL-
16857; PNNL-20646; RPP-52774, Hanford Waste Rheological Reference Report). In addition,
prediction of these parameters from available data for blended and treated waste is not currently
practical (see RPP-RPT-51652) and recent PNNL recommendations* call for additional
measurements to enhanced understanding of concentrated slurry rheology and for predicting
blended waste rheology. The Savannah River National Laboratory (SRNL) has performed
limited work to develop methods for prediction of the yield stress and consistency for blends of
material, but the rheological and physical properties of both streams to be blended must be
known (see SRNL-STI-2013-00423). Further evaluation of the SRNL techniques could allow
implementation of a similar approach for flowsheet planning at Hanford, but the lack of available
data on existing tanks would limit the application of this tool and SRS has been unsuccessful (to
date) in predicting the rheology of waste even with the considerable waste rheology data where
Hanford waste rheology data is even more limited.

* Letter, Reid Peterson (PNNL) to Benton Harp (DOE-ORP). October 1, 2013. “Transmittal of PNNL Deliverable:
Review of Blended Waste Rheology Correlations and Methodology in the Meacham Report.”
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Attachment A-1. DQO Table Values versus BBI.
Table 1. WTP DQO Table 1 Analysis.

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

DQO Limit Flowsheet Basis
BBI BBI
Standard Supplement
LAW HLW Analyte®* | al Analyte
Bulk Density (kg/L) <1.46 <15 X
Waste Feed pH >12 >12 X
Maximum Solids Cw (wt%) <38 - X
Maximum Solids (g/L) - <200 X
Liquid Feed Unit Dose (Sv/L at 10M Na) <1500 <1500 X
Solids Feed Unit Dose (Sv/g dry solids) <270 <270 X
Slurry Viscosity (cP)® <21 -
Slurry Consistency (cP) at 25 °C - <10
Slurry Yield Stress (Pa) at 25 °C - <1.0
Ammonia (NHs) (M) <0.04 <0.04 X
No Visible
No Separable Organics Layer
PCBs (ppm) <50 <50 X
TOC (wt%) <10 <10 X
Pu Metal Loading Ratio (g/kg) <6.20 <6.20 X
U Fissile to U Total Ratio (g/kg) <8.40 <8.40 X
Pu concentration of Liquid (g/L) <0.013 <0.013 X
Sodium (Na) (M) <10 <10 X
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Attachment A-1. DQO Table Values versus BBI.

Table 1. WTP DQO Table 1 Analysis.

DQO Limit Flowsheet Basis
BBI BBI
Standard Supplement
LAW HLW Analyte®* | al Analyte
Hydrogen Generation Rate (gmol/hr-L)®© < 3.7E-7 <2.1E-6 X
Feed Temperature (°F)© <120 <150
Critical Velocity (ft/s) <4.0
Maximum Solid Particle Size (microns)® <310
Median particle Size (microns) © <11 <11
Arithmetic ave particle Hardness (mohs)® <4.4 <44
Temperature Change (°C) +20 +20

(@)* Includes items that are calculated from standard BBI analytes, such as feed unit dose.

(b) Meacham presented a model for liquid viscosity in RPP-RPT-51652, not incorporated into HTWOS.

(c) Although HGR can be calculated, measurement is required for WTP Qualification.

(d) Feed temperature is a function of many parameters, some of them operation such as pump run time.

(e) Draft.
() Under review.
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Attachment A-1. DQO Table Values versus BBI.
Table 2. WTP DQO Table 2 Analysis.

DQO Limit® Flowsheet Basis
BBI
BBI Standard Supplemental
LAW HLW Analyte* Analyte
Annual Material Processed (Ci/yr) <1.1E8 X
Abrasivity
Chemical Species moles/mole Na g/100 g oxide
Silver (Ag) - 0.55 X
Aluminum (Al) 0.25 14 X
Arsenic (As) - 0.16 X
Boron (B) - 1.3 X
Barium (Ba) 1.00E-04 4.5 X
Beryllium (Be) - 0.065 X
Bismuth (Bi) - 2.8 X
Bromide - - X
Calcium (Ca) 0.04 7.1 X
Cerium (Ce) - 0.81 X
Cadmium (Cd) 0.004 4.5 X
Chloride - -
0.037 (A,C)
Chlorine (CI) 0.089 (B) 0.33 X
Cobalt (Co) - 0.45 X
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Attachment A-1. DQO Table Values versus BBI.
Table 2. WTP DQO Table 2 Analysis.

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

DQO Limit® Flowsheet Basis
BBI
BBI Standard Supplemental
LAW HLW Analyte* Analyte

Carbonate (COg) (TIC) - 30 X

CN 1.6 X

0.0069 (A,C)

Chromium (Cr) 0.020 (B) 0.68 X

Cesium (Cs) - 0.58 X

Copper (Cu) - 0.48 X

0.091 (A,C) 0.20

Fluorine (F) (B) 35 X

Fluoride - -

Iron (Fe) 0.01 29 X

Mercury (Hg) 1.45E-05 0.1 X

Potassium (K) 0.18 1.3 X

Lanthanum (La) 8.30E-05 2.6 X

Lithium (Li) - 0.14 X
Magnesium (Mg) - 2.1 X
Manganese (Mn) - 6.5 X

Molybdenum (Mo) - 0.65 X
Sodium (Na) - 19 X
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Attachment A-1. DQO Table Values versus BBI.
Table 2. WTP DQO Table 2 Analysis.

DQO Limit® Flowsheet Basis
BBI
BBI Standard Supplemental
LAW HLW Analyte* Analyte
Neodynium (Nd) - 1.7 X
Nickel (Ni) 0.003 2.4 X
Nitrite (NOy) 0.38 36 X
Nitrate (NO3) 0.8 36 X
Phosphorus (P) - 1.7 X
Lead (Pb) 6.80E-04 1.1 X
Palladium (Pd) - 0.13 X
0.038 (A,C)
Phosphate (PO,) 0.13 (B) - X
Praseodymium (Pr) - 0.35 X
Plutonium (Pu) - 0.54 X
Pu isotopes - - X
Rubidium (Rb) - 0.19 X
Rhodium (Rh) - 0.13 X
Rhodium (Rh) by ICP-MS - - X
Ruthenium (Ru) - 0.35 X
Sulfur (S) - 0.65 X
Antimony (Sb) - 0.84 X
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Attachment A-1. DQO Table Values versus BBI.

Table 2. WTP DQO Table 2 Analysis.

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

DQO Limit® Flowsheet Basis
BBI
BBI Standard Supplemental
LAW HLW Analyte* Analyte
Selenium (Se) - 0.52 X
Silicon (Si) - 19 X
Tin (Sn) - - X
0.01 (A)
Sulfate (SOy) 0.07(B) 0.02C - X
Strontium (Sr) - 0.52 X
Tantalum (Ta) - 0.03 X
Tantalum (Ta) by ICP-MS - -
Technetium (Tc) - 0.26 X
Tellurium (Te) - 0.13 X
Thorium (Th) - 5 X
Titanium (Ti) - 1.3 X
Thallium (TI) - 0.45 X
TIC 0.3 - X
Uranium (U) 0.012 14 X
U Isotopes - - X
Vanadium (V) - 0.032 X
Tungsten (W) - 0.24 X
A-25
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Table 2. WTP DQO Table 2 Analysis.

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

DQO Limit® Flowsheet Basis
BBI
BBI Standard Supplemental
LAW HLW Analyte* Analyte
Yttrium (Y) - 0.16 X
Zinc (Zn) - 0.42 X
Zirconium (Zr) - 15 X
Isotopes Bg/mole Na Ci/100 g oxide
Ac-227 - - X
Am-241 - 0.09 X
Am-243 - - X
Ba-137m - -
C-14 - 6.50E-06 X
Cd-113m - - X
Cm-242 - - X
Cm-243/244 - 0.003
61,000 (A,B)
Co-60 370,000 (C) 0.01 X
Cs-134 - - X
4.3E9 (A,C)
Cs-137 2.0E10 (B) 1.5 X
Eu-152 - 4.80E-04 X
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Table 2. WTP DQO Table 2 Analysis.

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

DQO Limit® Flowsheet Basis
BBI
BBI Standard Supplemental
LAW HLW Analyte* Analyte
6.0E5 (A,B)
Eu-154 4.3E6 (C) 0.052 X
Eu-155 - - X
Tritium (H-3) - 6.50E-05 X
1-129 - 2.90E-07 X
Nb-93m - - X
Ni-59 - - X
Ni-63 - - X
Np-237 - 7.40E-05 X
Pa-231 - - X
Pu-238 - 3.50E-04 X
Pu-239 - 3.10E-03 X
Pu-241 - 2.20E-02 X
Pu-242 - - X
Ra-226 - - X
Ra-228 - - X
Ru-106 - - X
Sh-125 - 3.20E-02 X
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Table 2. WTP DQO Table 2 Analysis.

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

DQO Limit®

Flowsheet Basis

LAW

HLW

BBI Standard

BBI

Analyte* Analyte

Supplemental

Se-79

X

Sm-151

X

Sn-126

1.50E-04

X

Sn-121m

Cs-135

Sr-90

4.4E7 (A,B)
8.0E8 ( C)

10

Tc-99

7.10E+06

0.015

Th-229

Th-232

X | X | X|X

TRU

4.8E5 (A,B)
3.0E6 ( C)

U-232

U-233

4.5E-6®

U-234

U-235

2.50E-07

U236

U-238

XXX | X[ X[ X|X
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Table 2. WTP DQO Table 2 Analysis.

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

DQO Limit® Flowsheet Basis
BBI
BBI Standard Supplemental
LAW HLW Analyte* Analyte
Y-90 - - X
Zr-93 - - X

(a) Values are upper limits. None of the organics listed in Table 4.2 of the DQO have defined limits.

(b) AY-101/C-101 has a limit of 2.0E-4.
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Attachment A-1. DQO Table Values versus BBI.
Table 3. Data Availability in BBI.

All Tanks Double Shell Tanks
Analyte Count® Percent Count Percent

NH; 16 8.9 3.0 10.7
Aroclors (Total PCB) 179 99.4 28.0 100.0
TOC 177 98.3 28.0 100.0
Ag® 91 50.6 20.0 71.4
Al 179 99.4 28.0 100.0
As® 72 40.0 18.0 64.3
B® 85 47.2 19.0 67.9
Ba® 90 50.0 20.0 71.4
Be® 84 46.7 20.0 71.4
Bi 175 97.2 28.0 100.0

Br® 8 4.4 0.0 0.0
Ca 179 99.4 28.0 100.0
Ce® 67 37.2 18.0 64.3
cd® 96 53.3 19.0 67.9
Cl 180 100.0 28.0 100.0
Co® 84 46.7 19.0 67.9
TIC as CO; 179 99.4 28.0 100.0
CN® 32 17.8 3.0 10.7
Cr 179 99.4 28.0 100.0

Cs 0 0.0 0.0 0.0
cu® 84 46.7 19.0 67.9
F 178 98.9 28.0 100.0
Fe 179 99.4 28.0 100.0
Hg 169 93.9 26.0 92.9
K 179 99.4 28.0 100.0
La 171 95.0 28.0 100.0
Li® 76 42.2 19.0 67.9
Mg® 84 46.7 19.0 67.9
Mn 177 98.3 28.0 100.0
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RPP-RPT-57991

Attachment A-1. DQO Table Values versus BBI.
Table 3. Data Availability in BBI.

All Tanks Double Shell Tanks
Analyte Count® Percent Count Percent
Mo® 76 42.2 19.0 67.9
Na 180 100.0 28.0 100.0
Nd® 66 36.7 19.0 67.9
Ni 179 99.4 28.0 100.0
NO, 180 100.0 28.0 100.0
NO; 180 100.0 28.0 100.0
PO, 180 100.0 28.0 100.0
Pb 178 98.9 28.0 100.0
Pd® 11 6.1 6.0 21.4
PO, 180 100.0 28.0 100.0
pr® 14 7.8 6.0 21.4
Pu 0.0 0.0 0.0
Rb® 3.3 2.0 7.1
Rh® 13 7.2 7.0 25.0
Ru® 14 7.8 6.0 21.4
SO, 179 99.4 28.0 100.0
Sp® 70 38.9 18.0 64.3
se® 65 36.1 17.0 60.7
Si 178 98.9 28.0 100.0
sn® 9 5.0 2.0 7.1
SO, 179 99.4 28.0 100.0
Sr 180 100.0 28.0 100.0
Ta® 10 5.6 6.0 21.4
Tc 0 0.0 0.0 0.0
Te® 11 6.1 6.0 21.4
Th® 178 98.9 28.0 100.0
Ti® 82 45.6 19.0 67.9
TI® 37 20.6 15.0 53.6
TIC as CO; 179 99.4 28.0 100.0
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Attachment A-1. DQO Table Values versus BBI.
Table 3. Data Availability in BBI.

All Tanks Double Shell Tanks

Analyte Count® Percent Count Percent
UTOTAL 180 100.0 28.0 100.0
v® 77 42.8 19.0 67.9
w® 12 6.7 5.0 17.9
y® 34 18.9 15.0 53.6
Zn® 88 48.9 19.0 67.9
Zr 176 97.8 28.0 100.0
22T pc 178 98.9 28.0 100.0
2 Am 180 100.0 28.0 100.0
22Am 179 99.4 28.0 100.0
13mBa 180 100.0 28.0 100.0
e 178 98.9 28.0 100.0
3meq 178 98.9 28.0 100.0
*2Cm 179 99.4 28.0 100.0
*8Cm 179 99.4 28.0 100.0
%o 179 99.4 28.0 100.0
B4Cs 178 98.9 28.0 100.0
Bcs 180 100.0 28.0 100.0
B2py 178 98.9 28.0 100.0
=l 179 99.4 28.0 100.0
=l 179 99.4 28.0 100.0
H 178 98.9 28.0 100.0
129) 173 96.1 28.0 100.0
%MNb 170 94.4 28.0 100.0
Ni 178 98.9 28.0 100.0
®3Ni 178 98.9 28.0 100.0
2"Np 178 98.9 28.0 100.0
2lpg 178 98.9 28.0 100.0
238p 178 98.9 28.0 100.0
2%py 178 98.9 28.0 100.0
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Attachment A-1. DQO Table Values versus BBI.
Table 3. Data Availability in BBI.

All Tanks Double Shell Tanks
Analyte Count® Percent Count Percent

24y 178 98.9 28.0 100.0
242py) 178 98.9 28.0 100.0
22°Ra 178 98.9 28.0 100.0
2®Ra 178 98.9 28.0 100.0
1062y 178 98.9 28.0 100.0
125gh 178 98.9 28.0 100.0
*Se 178 98.9 28.0 100.0
Blgm 178 98.9 28.0 100.0
1265 178 98.9 28.0 100.0
gy 180 100.0 28.0 100.0
®Tc 178 98.9 28.0 100.0
22Th 178 98.9 28.0 100.0
22Th 178 98.9 28.0 100.0
22 179 99.4 28.0 100.0
23y 180 100.0 28.0 100.0
24y 179 99.4 28.0 100.0
25y 180 100.0 28.0 100.0
236y 179 99.4 28.0 100.0
28y 180 100.0 28.0 100.0
Oy 180 100.0 28.0 100.0
Bzr 170 94.4 28.0 100.0
Oxalate 177 98.3 28.0 100.0

Note: Total Cs, Pu, and Tc are not tracked, but can be calculated from the radioisotope analysis.

(@) The BBI inventory lists 180 tanks. In addition to the 177 DST/SSTs, BBI contains information on 244-BX,
244-S, and 244-TX.

(b) Supplemental BBI analyte.
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APPENDIX B

LIST OF TERMS

Abbreviations and Acronyms

BDGRE
CSR
DOE
DSA
DST
ETF
FCL
HLW
HTWQOS
IFP
IHLW
ILAW
ISARD
ISM
LERF
LFL
LLW
MFPV
NOC
ORP
PAC
PCB
PM
PM10
RCRA
RPP
SST
TEDF
TOC
TOE
TRU
ULD
USOF
WAC
WSPS
WTP

buoyant displacement gas release event
Criticality Safety Representative

U.S. Department of Energy

Documented Safety Analysis
double-shell tank

Effluent Treatment Facility

feed control list

high-level waste

Hanford Tank Waste Operations Simulator
interface flow parameter

immobilized high-level waste
immobilized low-activity waste
Integrated Sampling and Analysis Requirement Document
Integrated Solubility Model

Liquid Effluent Retention Facility

lower flammability limit

low-level waste

melter feed process vessel

Notice of Construction

Office of River Protection

protective action criteria

polychlorinated biphenyl

particulate matter

particulate matter 10 micrometers
Resource Conservation and Recovery Act
River Protection Project

single-shell tank

Treated Effluent Disposal Facility

total organic carbon

total operating efficiency

transuranic

unit-liter dose

unit sum of fraction

waste acceptance criteria

waste stream profile sheet

Waste Treatment and Immobilization Plant
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Units

Bag/L
Bg/m?
Btu/h
Ci/L
Ci/m®
cP
DE-Ci
°C

°F
dscf
dscm
FGE
ft.
ft*/day
ft/s

in.

kg
nCilg
g

g/kg
g/L
g/mL
gal
gal/day
gpm
in.
kg/L
koal
Ib
Ib/hr
Ibf/in?
M
mrem/hr
mR/h
MTG
nCilg
ng
ng/L
PE-Ci
pCi/L
ppm
ppmdv
psi

9/23/2014 - 4:22 PM

becquerels per liter
becquerels per square meter
British thermal units per hour
curies per liter

curies per cubic meter
centipoise

Dose Equivalent Curie
degree Celsius

degree Fahrenheit

dry standard cubic feet

dry standard cubic meter
Fissile Gram Equivalent
feet

cubic feet per day

foot per second

inch

kilogram

nanocuries per gram

gram

grams per kilogram

grams per liter

grams per milliliter

gallon

gallons per day

gallons per minute

inch

kilograms per liter
kilogallons

pound

pounds per hour

pounds force per square inch
molar

millirem per hour

millirads per hour

metric tons of glass
nanocuries per gram
nanogram

nanograms per liter
Plutonium-239 Equivalent Curie
picocuries per liter

parts per million

parts per million, dry volume
pounds per square inch
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psig pounds per square inch gauge
Pu-eq plutonium equivalent

Spg specific gravity

Sv/L sieverts per liter

pCi/mL microcuries per milliliter
Mo/l micrograms per liter

w.g. water gauge

watt/ft® watts per cubic foot

wt % weight percent
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
Interface 1a — CH-TRU from T Complex Single-Shell Tanks (SSTs) to
Supp. TRU Treatment Facility
la-1 Bulk waste density from 1.0 to 1.45 g/mL RPP-15048, Procurement Not yet implemented PNNL-14221, Assessment of Operation HTWOS liquid density is
Specification for Contact- Physical Properties of calculated based on the
Handled Transuranic Mixed Transuranic Waste in Hanford method documented in
Waste Packaging Unit and Single-Shell Tanks RPP-14767, Hanford
Support Equipment Tank Waste Operation
Simulator Specific
Gravity Model —
Derivation of Coefficients
and Validation
(RPP-17152, Hanford
Tank Waste Operations
Simulator (HTWOS)
Version 7.7 Model Design
Document, Section 2.6.1)
la-2 Waste viscosity from 1 to 50 centipoise RPP-15048, Procurement Not yet implemented PNNL-14221, Assessment of Operation Not modeled.
Specification for Contact- Physical Properties of
Handled Transuranic Mixed Transuranic Waste in Hanford
Waste Packaging Unit and Single-Shell Tanks
Support Equipment
la-3 Waste temperature from 50 to 80 °F RPP-15048, Procurement Not yet implemented PNNL-14221, Assessment of Operation Liquid densities and
Specification for Contact- Physical Properties of volumes in HTWOS are
Handled Transuranic Mixed Transuranic Waste in Hanford calculated at 30 °C
Waste Packaging Unit and Single-Shell Tanks (86 °F).
Support Equipment
la-4 Chemical and radiological properties list in Appendix A of RPP-15048. RPP-15048, Procurement Not yet implemented PNNL-14221, Assessment of Safety, The SSTs assumed to
Specification for Contact- Physical Properties of Environmental | provide contact-handled
Handled Transuranic Mixed Transuranic Waste in Hanford sludge are B-201, B-202,
Waste Packaging Unit and Single-Shell Tanks B-203, B-204, T-201,
Support Equipment T-202, T-203, T-204,
T-111, T-110, and T-104.
la-5 Total volume of waste transferred per batch, including in-line dilution and RPP-15048, Procurement Not yet implemented TBD Operation Treat a maximum of Total batch volume is
flush, shall be between 800 and 1000 gallons. Up to 10 batches per day. Specification for Contact- 8,040 gal of slurry from based on a 1 to 1 dilution
Handled Transuranic Mixed retrieved TRU tank waste | of tank waste and water or
Waste Packaging Unit and per day. The waste effluent.
Support Equipment volumes projected to be
generated during
retrievals are based on the
assumed retrieval
technology. The assumed
rate isbasedonal:1
dilution of the in-situ
waste with water during
retrieval and a 0.67 TOE.
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Table B-1. Interface Flow Parameters.

IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

la-6

Waste transfers rate between 60 and 70 gpm at an operating pressure of 175

psig.

RPP-15048, Procurement
Specification for Contact-
Handled Transuranic Mixed
Waste Packaging Unit and
Support Equipment

Not yet implemented

TBD

Operation

Retrievals are not
explicitly modeled.
Minimum retrieval
durations volumes are
imported to the model
from SVF-1647,
SVF-1647_Rev_5_Calcul
ation_of SST_ Retrieval _
Volumes_and_Durations.
xlsx. See RPP-40545,
Quantitative Assumptions
for Single-Shell Tank
Waste Retrieval Planning,
for the SVF-1647
underlying assumptions.
Three T Farm tank
retrieval technologies
currently assume hard
heel retrievals are needed,;
however, no additional
time for hard heel
retrieval is currently
modeled. (RPP-17152,
Hanford Tank Waste
Operations Simulator
(HTWOS) Version 7.7
Model Design Document,
Section 3.3.6)

Interface 1b — Supernate for sluicing from Supp. TRU Treatment

Facility to T Complex SSTs

1b-1

Liquid stream generated for return to the SST WRS must meet LERF/ETF
WAC (IFPs are similar to those in interface 25).

RPP-15048, Procurement
Specification for Contact-
Handled Transuranic Mixed
Waste Packaging Unit and
Support Equipment

Not yet implemented

TBD

Operation,
Safety,
Environmental

Supernate recycles are not
modeled in HTWOS.
Minimum retrieval
durations volumes are
imported to the model
from SVF-1647,
SVF-1647_Rev_5_Calcul
ation_of SST_Retrieval _
Volumes_and_Durations.
xlsx. See RPP-40545,
Quantitative Assumptions
for Single-Shell Tank
Waste Retrieval Planning,
for the SVF 1647
underlying assumptions.
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Technical

HTWOS Model

2-1
through
2-6

IFPs la-1 through 1a-6 are applicable to interface 2.

Offgas stream shall comply with the non-radioactive airborne emissions
requirements contained in WAC 173-400, “General regulations for air
pollution sources,” and WAC 173-460, “Controls for new sources of toxic
air pollutants,” as implemented by Permit No. 00-05-006, Hanford Site Air
Operating Permit.

Specification for Contact-
Handled Transuranic Mixed
Waste Packaging Unit and
Support Equipment

N/A

Permit No. 00-05-006, Hanford
Site Air Operating Permit

N/A

Not yet implemented

N/A

WAC 173-400, “General
regulations for air pollution
sources”

WAC 173-460, “Controls for
new sources of toxic air
pollutants”

N/A

Environmental

N/A

Process splits are based
on SVF-1778,
HTWOS_Equipment_Split
s Rev 7.xIsm, and air is
emitted through the
SUPP-TRU-STACK at

14.7

psi and 77 °F.

(RPP-17152, Hanford
Tank Waste Operations
Simulator (HTWOS)
Version 7.7 Model Design
Document, Section 13.2)

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . R Notes
Basis Category Simplification
1b-2 Effluent transferred to SST WRS at variable rate up to 70 gpm with an RPP-15048, Procurement Not yet implemented TBD Safety Not modeled.
operating pressure of 80 psig and a shut-off head not exceed 120 psig. Specification for Contact-

Handled Transuranic Mixed
Waste Packaging Unit and
Support Equipment

1b-3 Up to 350 gallons of effluent per batch of retrieved tank waste. RPP-15048, Procurement Not yet implemented TBD Operation Not modeled.

Offgas stream shall comply with the radioactive airborne emission
requirements contained in WAC 246-247-060 and HNF-IP-0842, VVolume
6, Section 1.7, as implemented by Permit No. 00-05-006, Hanford Site Air
Operating Permit.

Permit No. 00-05-006, Hanford
Site Air Operating Permit

Not yet implemented

WAC 246-247-060, HNF-1P-
0842, Volume 6, Section 1.7

Environmental

Process splits are based
on SVF-1778,
HTWOS_Equipment_Split
s Rev 7.xIsm, and air is
emitted through the
SUPP-TRU-STACK at

14.7

psi and 77 °F.

(RPP-17152, Hanford
Tank Waste Operations
Simulator (HTWQOS)
Version 7.7 Model Design
Document, Section 13.2)
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
4-1 For waste that could form condensate during storage, sufficient sorbent HNF-EP-0063, Hanford Site Not yet implemented TBD Environmental Not modeled.
shall be added to the container to sorb any condensate formed. Solid Waste Acceptance
Criteria
4-2 Dose Equivalent Curie (DE-Ci) limit for a drumis 82.5. HNF-EP-0063, Hanford Site Not yet implemented TBD Safety The dried CH-TRU waste
Solid Waste Acceptance product is packaged in 55-
Criteria gal drums containing 620
Ib of product per drum.
4-3 Decay heat limit for storage at the Central Waste Complex is 0.1 watt/ft* or | HNF-EP-0063, Hanford Site Not yet implemented TBD Safety Not modeled.
0.73 watts per drum. Solid Waste Acceptance
Criteria
Interface 5 — Waste Package from Central Waste Complex to WIPP
5-1 Maximum gross weight for a filled drum is 1,000 Ibs. DOE/WIPP-02-3122, Waste Not yet implemented DOE/WIPP-02-3214, Remote- | Operation Not modeled.
Acceptance Criteria for the Handled TRU Waste
Waste Isolation Pilot Plant. Characterization Program
Implementation Plan
5-2 Fissile Gram Equivalent (FGE) Pu-239 plus 2 times the standard deviation | DOE/WIPP-02-3122, Waste Not yet implemented TBD Safety Not modeled.
must be less than the 200 gram limit for a 55-gallon drum. Acceptance Criteria for the
Waste Isolation Pilot Plant.
5-3 Waste payload containers shall contain more than 100 nCi/g of alpha- DOE/WIPP-02-3122, Waste Not yet implemented 40 CFR Parts 191 and 194 Environmental Not modeled.
emitting TRU isotopes with half-lives greater than 20 years. Acceptance Criteria for the
Waste Isolation Pilot Plant.
5-4 Beryllium mass limit < 1% by weight of the waste in 55-gallon drum. DOE/WIPP-02-3122, Waste Not yet implemented TBD Safety Not modeled.
Acceptance Criteria for the
Waste Isolation Pilot Plant.
5-5 Plutonium-239 Equivalent Curies (PE-Ci) limit for a drum in good DOE/WIPP-02-3122, Waste Not yet implemented TBD Safety Not modeled.
condition and directly loaded is less than or equal to 80. Acceptance Criteria for the
Waste Isolation Pilot Plant.
Interface 6 — Secondary Liquid Waste from Supp. TRU Treatment
Facility to LERF/ETF
6-1 Liquid stream generated to tanker truck must meet LERF/ETF WAC (IFPs | RPP-10548, Procurement Not yet implemented HNF-3172, Liquid Waste Environmental, | Transfers are modeled as
are similar to those in interface 25). Specification for Contact Processing Facilities Waste Safety, continuous.
Handled Transuranic Waste Acceptance Criteria Operation
Packaging Unit and Support
Equipment
6-2 Wastewater must be compatible with the tanker materials of construction HNF-3172, Liquid Waste Not yet implemented 49 CFR 173.435, Table of Al Environmental, | Not modeled.
and U.S. Department of Transportation shipping requirements. The Processing Facilities Waste and A2 Values for Safety
information from the profile is compared against the A2 quantities given in | Acceptance Criteria Radionuclides
49 Code of Federal Regulations (CFR) Part 173.435. The A2 quantities
must be less than or equal to one for shipments using Beall, Polar, or
Superior tankers. Shipments with an A2 value greater than one will be
handled on a case-by-case basis. Compatibility concerns may require
flushing of the tanker with process water after the shipment is unloaded
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Technical

HTWOS Model

retrieval technologies and associated rates are:

Modified sluicing — in-tank vehicle — 95 gpm

Modified sluicing — high PO, Eqgpt + In-tank vehicle — 95 gpm
Mobile arm retrieval system — sluicing — 95 gpm

Mobile arm retrieval system — sluicing ( High PO, Salt) — 95 gpm
Mobile arm retrieval system — vacuum — 95 gpm

Mobile arm retrieval system — vacuum ( High PO, Salt) — 95 gpm
Modified sluicing in 200-series tanks — 70 gpm

Assumptions for Single-Shell
Tank Waste Retrieval
Planning, Table A.4.3-1

“Process Control Plans”

Quantitative Assumptions for
Single-Shell Tank Waste
Retrieval Planning

RPP-RPT-50506, MARS-V
Technology Phase Il
Qualification Test Report

volumes and durations
calculated in SVF-1647,
SVF-1647 Rev_5 Calcul
ation_of _SST_Retrieval _
Volumes_and_Durations.
xlsx, form the input into
the model for the SST
retrieval durations and
volumes. The SST waste
retrieval rates are based
on the retrieval
technology that is planned
for each tank. HTWQOS
uses an average retrieval
rate based on the initial
inventory and the
minimum retrieval
duration. Waste transfer
durations are calculated
by dividing the total
volume being transferred
by the transfer rate.

There is a 5-day delay
between subsequent uses
of transfer routes having
common components
starting after the C Farm
retrievals are completed.
This accounts for the

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
Interface 7a — Waste from T Complex SSTs to T Complex WRF
7a-1 IFP 9a-11 is applicable to interface 7a. N/A N/A N/A N/A N/A
Ta-2 IFPs 9a-13 through 9a-19 are applicable to interface 7a. N/A N/A N/A N/A N/A
through
7a-8
7a-9 IFPs 9a-24 is applicable to interface 7a. N/A N/A N/A N/A N/A
7a-10 IFPs 9a-27 and 9a-28 are applicable to interface 7a. N/A N/A N/A N/A N/A
through
7a-11
Ta-12 IFPs 9a-30 and 9a-32 are applicable to interface 7a. N/A N/A N/A N/A N/A
through
7a-14
7a-15 T Complex retrieval rates will vary by technology. The currently assumed | RPP-40545, Quantitative TFC-ENG-CHEM-C-11, Section A.3 of RPP-40545, Technical The retrieval minimum
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

closeout of one transfer
route and the
establishment of another
route. There is a 2-week
wait period between
selecting an SST for
retrieval and the
beginning of retrieval
operations to allow
sufficient time for
retrieval and route setup.

7b-1 IFPs 9b-1 through 9b-5 are applicable to interface 7b. N/A N/A N/A N/A N/A
through
7b-5
7b-6 IFPs 9b-7 through 9b-24 are applicable to interface 7b. N/A N/A N/A N/A N/A
through
7b-23
7b-24 IFPs 9b-27 is applicable to interface 7b. N/A N/A N/A N/A N/A
7b-25 T Complex WRF to SST transfers are currently restricted to supernate. HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | WA7890008967, Hanford Environmental | Not modeled.
Retrieval liquids that may be added to the SSTs only following appropriate | Farms Waste Transfer Waste Compatibility Facility Resource Conservation
Ecology approvals pursuant to applicable Hanford Federal Facility Compatibility Program, Assessments” and Recovery Act Permit,
Agreement and Consent Order or other enforceable milestones. Retrieval Section 3.3.3.1 Dangerous Waste Portion,
liquids may include the Double-Shell Tank (DST) waste for the purpose of Part V, Closure Unit 4, “SST
dissolution and to facilitate SST retrieval operations. Part A”

the DST Part A permit.

Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,

Part 111, Operating Unit

Group 12, “Double-Shell Tank
System & 204-AR Waste
Unloading Station”

8a-1 IFPs 9a-1 through 9a-32 are applicable to interface 8a. N/A N/A N/A N/A N/A

through

8a-32

8a-33 T Complex waste stream (dangerous waste) codes must be included within | WA7890008967, Hanford N/A N/A Environmental | Not modeled.

8b-1

IFP 9b-6 is applicable to interface 8b.

N/A

N/A

N/A

N/A

N/A
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
8b-2 IFP 9b-11 is applicable to interface 8b. N/A N/A N/A N/A N/A
8b-3 IFPs 9b-14 through 9b-17 are applicable to interface 8b. N/A N/A N/A N/A N/A
through
8b-6
8b-7 IFPs 9b-19 through 9b-21 are applicable to interface 8b. N/A N/A N/A N/A N/A
through
8b-9
8b-10 DST waste stream (dangerous waste) codes must be included within the WAT7890008967, Hanford N/A N/A Environmental Not modeled.
WREF Part A permit. Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,
Part I11, Operating Unit
Group 12, “Double-Shell Tank
System & 204-AR Waste
Unloading Station”
Interface 9a — Waste from U Farm SSTs to West Area DSTs
9a-1 Waste transfers into Waste Group A tanks IS PROHIBITED without HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-C-11, RPP-10006, Methodology and | Safety HTWOS has a DST logic | RPP-10006 includes both
prior written approval from the U.S. Department of Energy, Office of River | Farms Waste Transfer “Process Control Plans” Calculations for the Assignment block for Group A tanks SST and DSTs.
Protection (ORP) Manager, River Protection Project Authorization Compatibility Program TEC-ENG-CHEM-P-13. “Tank of Waste Groups for the Large known as "Special LAW
Agreement, 29633-0001 32-ESQ-LT. Waste Compatibility ' Underground Waste St(_)rage sup_ernate feeds.” This
Assessments” Tanks at the Hanford Site. logic block prevents

transfers to Group A tanks

and mitigates the tanks

when appropriate.

(RPP-17152, Hanford

Tank Waste Operations

Simulator (HTWOS)

Version 7.7 Model Design

Document, Section 4.2.1)

9a-2 Operations that would result in the re-designation of a Waste Group B or C | HNF-IP-1266, Tank Farms TFC-ENG-CHEM-P-13, “Tank | RPP-10006, Methodology and Safety The following simplified
tank as a Waste Group A tank are prohibited without prior written approval | Operations Administrative Waste Compatibility Calculations for the Assignment proxy limits are used:
from the ORP Manager. Controls Assessments” of Waste Groups for the Large
. . . Underground Waste Storage * The _evaporator .
Waste tanks must be evaluated using the methodology described in HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-C-11, Tanks at the Hanford Site maximum Spg set point
RPP-10006. Methodology and Calculations for the Assignment of Waste Farms Waste Transfer “Process Control Plans” ' of 1.43 is assumed to
Groups for the Large Underground Waste Storage Tanks at the Hanford Compatibility Program prevent future
Site, to determine the Waste Group. Evaluate the final state of Waste (Rev. 31) accumulations of salts
Group B and C DSTs and SSTs (receiving tanks) prior to waste transfers. that might result in
classifying a DST as
Group A.

e Salt accumulations seen
when using the ISM are
mitigated to prevent the
creation of a Group A
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

tank.

When the ISM is used in
HTWOS, solid salt
precipitation can be seen.
The evaporator Spg limit
remains at 1.43, but a
solids buildup mitigation
has been implemented in
the tanks affected by solid
salt precipitation. This
solids buildup mitigation
is only applied when the
ISM is turned on.

The solids buildup
mitigation is as follows:

e \When a tank reaches 70
inches of solids, it is
moved to the solids
buildup mitigation logic
block to prevent any
further transfers into the
tank that could
accumulate additional
solids.

e The supernatant on top
of the solids is decanted
to an available tank,
which is moved to the
solids mitigation decant
tanks logic block.

e Water is added.

e The tank is mixed and
solids dissolved.

o |f the tank is below the
solids limit for exiting
the solids buildup
mitigation, then it can
exit. If the tank is not
below the solids limit,
then water is added and
the tank is mixed until
the solids level is below
the limit.

Basis: When using ISM,
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Basis Category Simplification
the solids buildup
mitigation is applied at
70 inches of solids
because above this level,
the risk of becoming a
Group A tank increases,
as identified by
Operations (email from
N. Kirch to K. Pierson
October 22, 2013).
9a-3 The following waste transfers/additions to Waste Group B DSTSs require HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | PNNL-13781, Effects of Safety Not modeled.
evaluation using the methodology in PNNL-13781 or RPP-RPT-47933 to Farms Waste Transfer Waste Compatibility Globally Waste Disturbing
determine if an induced gas release due to dissolution of solids is sufficient | Compatibility Program Assessments” Activities on Gas Generation,
to achieve a flammable gas concentration ~ 100% of the LFL in the (Rev. 31) Retention, and Release in
receiving DST headspace assuming zero ventilation. HNF-1P-1266, Tank Farms Hanford Waste Tanks
o Additions of >20,000 gal of waste... when the ending waste level in the Operations Administrative RPP-RPT-47933, Flammable
receiving DST is <422 in. Controls Gas Release Rate from Double-
- . . Shell Tank Solids Dissolution
¢ Additions of >10,000 gal of waste... when the ending waste level in the
receiving DST is >422 in.
If the evaluation identifies the flammable gas concentration could be
>100% of the LFL, then ventilations controls will be required for the
activity in accordance with HNF-SD-WM-TSR-006, Tank Farms Technical
Safety Requirements (TSR), LCO 3.4, “DST Induced Gas Release Event
Flammable Gas Control.”
9a-4 If the median buoyancy ratio of the receiving tank following the transfer is | HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | PNNL-13781, Effects of Safety Not modeled. The conservative limit of
greater than or equal to 0.86, notify the Base Operations Process Farms Waste Transfer Waste Compatibility Globally Waste Disturbing 0.86 is a flag that allows
Engineering Manager. Compatibility Program Assessments” Activities on Gas Generation, management the
The requirement for buoyancy ratio evaluation is based on prudent (Rev. 31) Retention, and Release in opportunity to determine if
. . . Hanford Waste Tanks creating this condition is
operation and management of the DSTSs to prevent the inadvertent creation desirable
of a tank with operational limitations to prevent buoyant displacement gas RPP-RPT-47933, Flammable '
release event (BDGRE) behavior. A tank buoyancy ratio of 1 or greater Gas Release Rate from Double-
requires the volume of supernatant to be controlled to stay outside of Shell Tank Solids Dissolution
potential BDGRE characteristics.
9a-5 The tank headspace flammable gas concentration shall be <25% of the HNF-SD-WM-0OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | HNF-SD-WM-TSR-006, Tank Safety Not modeled. A hydrogen release of
lower flammability limit (LFL). Evaluate the end state of the receiving Farms Waste Transfer Waste Compatibility Farms Technical Safety 9.6 ft*/day accounts for
tank prior to waste transfers, chemical additions of sodium hydroxide or Compatibility Program Assessments” Requirements slow, continuing induced
sodium nitrite for waste chemistry management, and water transfers > (Rev. 31) gas releases from the
10,000 gallons in DSTs. This evaluation shall verify that the minimum RPP-5926, Steady State dissolution of soluble
- - HNF-SD-WM-TRD-007 Flammable Gas Release Rate .
time for the headspace flammable gas concentration to reach 25% of the ' - settled solids.
LFL remains greater than or equal to the established minimum limits. For Dout_)lg-SheII Tank System Calculathr_l and Lower .
g q
DST, the time to 25% LFL shall be greater than the surveillance frequenc Specification Flammability Level Evaluation
L gree o g y for Hanford Tank Waste
listed in HNF-IP-1266, Table 5.9.1-1 (time limits reproduced below). HNF-I1P-1266, Tank Farms
The TTLFL evaluation shall use the methodology documented in Operations Administrative R.PP.'SOSO’ LOV_V” Flammability
RPP-5926, Steady-State Flammable Gas Release Rate Calculation and Controls Limit Calculatlons_for Catch
Tanks, DST Annuli, Waste
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Lower Flammability Level Evaluation for Hanford Tank Waste, which RPP-13033, Tank Farms Transfer-Associated Structures,
assumes (1) zero ventilation, (2) the addition of 10,000 gallons of water, Documented Safety Analysis and Double-Contained
and (3) a bulk waste temperature increase of 9 °F (for DSTs). If the Receiver Tanks in Tank Farms
evaluation indicates that the time for the headspace to reach 25% of the at the Hanford Site
LFL is less than the minimum limit, the transfer/addition is not allowed
until the limit is changed to account for the shorter time in accordance with
HNF-IP-1266, Section 5.9.1. In addition to the calculated steady-state
releases, a hydrogen release of 9.6 ft*/day shall be included in the TTLFL
evaluation.
From HNF-IP-1266, Table 5.9.1-1, DST and SST Time to Lower
Flammability Limit
Tank / Surveillance Frequency (days)
241-AN-101/9; 241-AN-102 / 9; 241-AN-103 / 9; 241-AN-104 / 9;
241-AN-105/9; 241-AN-106 / 9; 241-AN-107 / 9; 241-AP-101 / 10;
241-AP-102 / 10; 241-AP-103 / 10 95; 241-AP-104 / 10; 241-AP-105/ 10;
241-AP-106 / 10; 241-AP-107 / 10; 241-AP-108 / 10; 241-AW-101/ 10;
241-AW-102 / 10; 241-AW-103 / 10; 241-AW-104 / 10; 241-AW-105 / 10;
241-AW-106 / 10; 241-AY-101/5; 241-AY-102 / 5; 241-AZ-101 / 5;
241-AZ-102/ 5; 241-SY-101/ 25; 241-SY-102 / 25; 241-SY-103 / 25
9a-6 The end state of the receiving DST shall be evaluated to verify that the HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | HNF-SD-WM-TSR-006, Tank | Safety Not modeled.
minimum time for the flammable gas concentration to reach 25% and 60% | Farms Waste Transfer Waste Compatibility Farms Technical Safety
of the LFL in the tank annulus as the result of a waste leak. This shall be Compatibility Program Assessments” Requirements
verified for the following activities: a. Prior to waste transfers to DSTSs. (Rev. 31)
b. Prior to large water additions (> 10,000 gallons). c. Prior to chemical HNE-1P-1266. Tank Earms Eg;smizb?é%idgjg:e Rate
additions of sodium hydroxide or sodium nitrite to DSTs for waste . L . .
chemistry management. Operations Administrative Calculatlc_)r_] and Lower _
Controls Flammability Level Evaluation
The time to LFL analysis shall verify the minimum times for the flammable for Hanford Tank Waste
gas concentration to incr_ease by 25% and 60% of the LFL in t_he DST RPP-8050, Lower Flammability
annulus headspace remain > 2 1/ 3 days and > 9 days, respectively. Limit Calculations for Catch
The TTLFL evaluation shall use the methodology documented in Tanks, DST Annuli, Waste
RPP-8050, Lower Flammability Limit Calculations for Catch Tanks, DST Transfer-Associated Structures,
Annuli, Waste Transfer Associated Structures and Double-Contained and Double-Contained
Receiver Tanks in Tank Farms at the Hanford Site, which assumes (1) zero Receiver Tanks in Tank Farms
airflow condition, (2) an annulus waste level in equilibrium with the at the Hanford Site
primary tank waste level, (3) waste composition and temperature in the
DST primary tank and (4) the addition of 10,000 gallons of water.
9a-7 Planned waste transfers into DSTs (other than 241-AN-101 and 241-AN- HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-RPT-56639, Interim Safety AN-101 and AN-106
106) that could result in a sludge depth greater than 172 inches (as Farms Waste Transfer Waste Compatibility Assessment for Potential Gas currently have additional
measured by sludge weight assembly) are prohibited unless the DST Compatibility Program Assessments” Release Events in Hanford Site volume restrictions to
remains Waste Group C. (Rev. 31) Deep Sludge Double-Shell Tank prevent a deep sludge gas
Waste release event (DSGRE).
HNF-IP-1266, Tank Farms HTWOS assu(mes that)
Operations Administrative -~ :
Controls these restrlctlons will be
lifted in the near term and
the sludge and waste
volumes are not restricted
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to these values.

9a-8 Waste transfers to DSTSs are evaluated to verify that the radiological unit- HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-13033, Tank Farms Safety Not modeled. To protect assumptions on
liter doses (ULDs) are bounded by the assumptions used in the DSA. This | Farms Waste Transfer Waste Compatibility Documented Safety Analysis waste characteristics used
verification is performed by evaluating 90Sr/90Y, 137Cs, 239Pu, 240Pu Compatibility Program Assessments” . . to estimate accident

) . A RPP-5924, Radiological Source .
and 241Am using the dose conversion factors provided in HNF-1P-1266, (Rev. 31) 0SD-T-151-00031. Operatin Terms for Tank Farms Safet consequences by ensuring
Section 5.9.4. Because these isotopes may only account for 95% of the HNE-IP-1266. Tank Earms Specifications for fanlg Farmg Analvsis y that unit-liter doses (ULD),
ULDs, the calculated ULDs shall be divided by 0.95 for comparison to the Operations Administrative Lgak Detection and Sinale-Shell y unit sum-of-fractions
bounding ULDs (for 242-A and DSTs) provided in HNF-1P-1266, Table antrols Tank Infrusion Detectio‘{] (USOF), and *°Sr and *¥'Cs
5.9.4-1 and Table 5.9.4-4 (provided below) for the DSTs. concentrations are within
. HNF-SD-WM-TSR-006, Tank | TFC-ENG-CHEM-D-21, the values used in the
Erfg] g?leiiesll_giﬁljildl?st_'//l}l_'):_:lFJ_E|236gﬁsit e Solid (Sv/L) : ULD Onsite Farm_s Technical Safety “Procgss Engineering \_Nasfe RPP-13033 safety analysis.
o . . . Requirements, AC 5.9.4, Surveillance Data Review
Liquid (Sv/L) : ULD Onsite Solid (Sv/L) 3 e
Waste Characteristics

241-AZ-101 Controls, (AC Key Element)”
1.5E+03:29E+05:4.0 E+02: 2.0 E+05 :
DSTs HNF-SD-WM-TRD-007,
15E+03:1.7 E+05: 1.0 E+03: 9.0 E+04 Double-Shell Tank System
From Table 5.9.4-4 in HNF-IP-1266 Specification
ULD Offsite Liquid (Sv/L) : ULD Offsite Solid (Sv/L) : ULD Onsite
Liquid (Sv/L) : ULD Onsite Solid (Sv/L)
DSTs
1.5E+3:2.9E+5: 1.0E+3 : 2.0E+5

%9a-9 Waste transfers to DSTSs are evaluated to verify that the toxicological HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-13033, Tank Farms Safety Not modeled. To protect assumptions on
USOFs are bounded by the assumptions used in the DSA. This evaluation | Farms Waste Transfer Waste Compatibility Documented Safety Analysis waste characteristics used
is performed by calculating the Protective Action Criteria (PAC)-2 and Compatibility Program Assessments” RPP-30604. Tank Earms Safet to estimate accident
PAC-3 unit sums of fractions (USOFs) for the solid and liquid phases of the | (Rev. 31) , P y consequences by ensuring

X : : OSD-T-151-00031, Operating | Analyses Chemical Source Sl
waste stream, using equivalent compounds for the analytes shown in HNE-IP-1266. Tank Farms Specifications for Tank Earm Term Methodolo that unit-liter doses
HNF-I1P-1266 Table 5.9.4-2 (provided below) and the methodology Operations Ad’ministrative Lzak Detection and Sinale-Shell 9y (ULDs), unit sum-of-
described in RPP-30604. The complete list of analytes in Table 5.9.4-2 antrols Tank Intrusion Detectio% fractions (USOF), and 90Sr
shall be used unless Base Operations Process Engineering approves the use and 137Cs concentrations
of a substitute list. The calculated total USOFs are compared to the HNF-SD-WM-TSR-006, Tank | TFC-ENG-CHEM-D-21, are within the values used
bounding USOFs provided in HNF-1P-1266, Table 5.9.4-1 and 5.9.4-4 Farms Technical Safety “Process Engineering Waste in the RPP-13033 safety
(provided below) for the DSTSs. Requirements, AC 5.9.4, Surveillance Data Review” analysis.
“Waste Characteristics
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IFP Description

The toxicological USOFs are calculated using an approved spreadsheet.
The spreadsheet is documented in SVF-1245, Waste Compatibility SOF
V1.2.xls, and is described in RPP-31767, Spreadsheet Description
Document for Waste Compatibility SOF V1.2.XLS.

From Table 5.9.4.2 in HNF-IP-1266

Required Liquid Analytes for Toxicological USOF Evaluations
Aluminum (Al), Arsenic (As), Beryllium (Be), Bismuth (Bi), Cadmium
(Cd), Calcium (Ca), Carbonate (CO3), Chloride (CI), Chromium
(Cr),Cobalt (Co), Fluoride (F), Hydroxide (OH), Iron (Fe), Lanthanum
(La), Lead (Pb), Manganese (Mn), Mercury (Hg), Nickel (Ni), Nitrate
(NOs), Nitrite (NO,), Phosphate (PO,), Potassium (K), Rhodium (Rh),
Selenium (Se), Silicon (Si), Silver (Ag), Sodium (Na), Strontium (Sr),
Sulfate (SO,), Total Organic Carbon (TOC), Tungsten (W), Uranium (U),
Zinc (Zn), Zirconium (Zr)

Required Solid Analytes for Toxicological USOF Evaluations

Aluminum (Al), Arsenic (As), Beryllium (Be), Bismuth (Bi), Cadmium
(Cd), Calcium (Ca), Carbonate (CO3), Chloride (ClI), Chromium
(Cr),Cobalt (Co), Fluoride (F), Hydroxide (OH), Iron (Fe), Lanthanum
(La), Lead (Pb), Manganese (Mn), Mercury (Hg), Nickel (Ni), Nitrate
(NOs), Nitrite (NO,), Palladium (Pd), Phosphate (PO,), Potassium (K),
Selenium (Se), Silicon (Si), Silver (Ag), Sodium (Na), Strontium (Sr),
Sulfate (SO,), Tellurium (Te), Thallium (T1), Thorium (Th), Tin (Sn), Total
Organic Carbon (TOC), Uranium (U), Zirconium (Zr)

From Table 5.9.4.1 in HNF-IP-1266

USOF PAC-2 Liquid : USOF PAC-2 Solid : USOF PAC-3 Liquid : USOF
PAC-3 Solid

241-AZ-101

4.0 E+08: 5.0 E+08 : 2.0 E+07 : 6.0 E+07

DSTs

4.0 E+08: 5.0 E+08 : 2.0 E+07 : 2.5 E+07

From Table 5.9.4-4 in HNF-IP-1266

USOF PAC-2 Liquid : USOF PAC-2 Solid : USOF PAC-3 Liquid : USOF
PAC-3 Solid

DSTs

4.0E+8 :5.0E+8 : 1.3E+7 : 6.0E+7

IFP Source Document

Controls, (AC Key Element)”

HNF-SD-WM-TRD-007,
Double-Shell Tank System
Specification

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes
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9a-10 Compare the liquid *°Sr and **’Cs concentrations for the waste transfer to HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-13033, Tank Farms Safety Not modeled. To protect assumptions on
the limiting liquid *°Sr and **"Cs concentrations for the applicable waste Farms Waste Transfer Waste Compatibility Documented Safety Analysis waste characteristics used
transfer listed in Table 5.9.4-4 (DST values listed below). Compare the Compatibility Program Assessments” RPP-5924 Radiological Source to estimate accident
solid °Sr and **'Cs concentrations for the waste transfer to the limiting (Rev. 31) OSD-T-151-00031, Operating | Terms for Tank Far?ns Safet consequences by ensuring
solid ®Sr and *"Cs concentrations for the applicable waste transfer listed in HINE-IP-1266. Tank Farms Specifications for Tank Farm Analysis y that unit-liter doses
Table 5.9.4-4. Operations Administrative Leak Detection and Single-Shell (ULDs), unit sum-of-
From Table 5.9.4-4 in HNF-IP-1266 Controls Tank Intrusion Detection ;ﬁ‘gﬁ'%“css(;ige?t}:gg i Ssr
ggﬁg ('é'qyll‘; (Ba/L) - Sr-90 Solid (Bg/L) : Cs-137 Liquid (Bo/L) - Cs-137 |\ \\e opy \wM-TSR-006, Tank TFC-ENG-CHEM-D-21, are within the values used
DSTs q Farms Technical Safety 35:32?32 Ecr;gg‘;grggv\i’gjvffe in the RPP-13033, Tank
) ) ) Requirements, AC 5.9.4, Farms Documented Safety
3.0E+9 : 3.0E+12 : 7.0E+10 : 7.0E+10 “\Waste Characteristics Analysis (DSA) safety
Controls, (AC Key Element)” analysis.
HNF-SD-WM-TRD-007,
Double-Shell Tank System
Specification
9a-11 Prior to waste transfer an evaluation shall be performed and documented HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-23600, Phosphate Safety Not modeled.
that identifies any requirements to prevent the formation of waste gel at all | Farms Waste Transfer Waste Compatibility Solubility Technical Basis
times during the waste transfer or chemical addition, and any identified Compatibility Program Assessments”
E)ep(g;; rg;r;eg:z zzglljlrlg: ]:(r)\:pt:]een;ecr:itsﬂ i|enS the waste retrieval or transfer (Rev. 31) TFC-ENG-CHEM-C-11,
' HNF-IP-1266, Tank Farms “Process Control Plans”
Waste characteristics to be used in the evaluation are obtained from the best | Operations Administrative TFC-OPS-OPER-C-49
available tank data (e.g., the BBI database). Gels are defined in the tank Controls « '
farms as high viscosity, nonsettling, thixotropic suspensions even though De\_/elopment of Waste
. ' A . HNF-SD-WM-TSR-006, Tank | Retrieval and Transfer
these suspensions are not a gel in the true chemical sense of the word. The Earms Technical Safet Operating Procedures
primary waste gel of concern for tank farm operations is trisodium Requirements, AC 5 9i (Irr:cludin% Water and Chemical
phosphate dodecahydrate (NasPO412H,0+0.25NaOH). “\Waste Characteristics Additions)”
For wastes with an undiluted phosphate, [PO, ], concentration of less than | Controls” (AC Key Element)
or equal to 0.1 M, no specific controls are required to avoid phosphate i i on
gelling and further evaluation is not required. TFC-ENG STD 26, “Waste
Transfer, Dilution, and
If specific controls are required to maintain waste conditions that prevent Flushing Requirements”
the precipitation of a gel, Base Operations Process Engineering shall
document the controls in the WCA for the waste transfer or chemical
addition. The specific controls to be employed to prevent the formation of
phosphate gels are provided in TFC-ENG-STD-26, “Waste Transfer,
Dilution, and Flushing Requirements.”
9a-12 Criticality Safety Representative (CSR)/Alternate approval shall be HNF-SD-WM-0CD-015, Tank | OSD-T-151-00031, Operating RPP-7475, Criticality Safety Safety Not modeled.
required for waste transfers when the plutonium (Pu-equivalent) inventory | Farms Waste Transfer Specifications for Tank Farm Evaluation for Hanford Tank
in the receiver DST or SST exceeds or will exceed 10 kg. Justification for | Compatibility Program Leak Detection and Single-Shell | Farms Facility
the approval will be documented as part of the waste compatibility (Rev. 31) Tank Intrusion Detection
assessment. HNF-SD-WM-TRD-007, TFC-ENG-CHEM-P-13, “Tank
Double-Shell Tank System Waste Compatibility
Specification Assessments
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Technical

HTWOS Model

Control List (FCL) provided in Table A-1 of HNF-SD-WM-OCD-015.
The screening will initially review the proposed transfer to determine
whether either the Source or the Receiver tank is contained in the FCL. If
no tank involved in the transfer/addition is on the FCL, no further
evaluation is required. If a tank is contained on the FCL, further evaluation
and disposition of the criteria will be required.

Farms Waste Transfer
Compatibility Program
(Rev. 31)

Waste Compatibility
Assessments”

“Contract Number DE-AC27-
99RL14047; Request for the
U.S. Department of Energy,
Office of River Protection to
Rescind Direction on
Configuration Control of Waste
Feed Delivery Tank Contents”

Letter 04-TPD-024, CTS No:
0400539, “Contract Number
DE-AC27-99RL14047,;
Response to Request for the
U.S. Department of Energy,
Office of River Protection to
Rescind Direction on
Configuration Control of Waste
Feed Delivery Tank Contents.”

segregation controls in the
feed control list will be
followed, with the
following exceptions and
clarifications:

e “Blend off high **U

solids” — It is assumed
that blending solids
from Tanks C-111 and
C-112 with the solids
from Tank C-104 in
Tank AN-101 will
successfully mitigate
the uranium enrichment
issues with the C-104
solids. Other tanks may
be used as blend stock,
provided the fissile-
uranium-to-total-
uranium loading

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
9a-13 A Waste Stream Profile will be completed to verify waste compatibility HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | WAC 173-303-300, General Environmental Not modeled.
prior to transfers into the DST System. Farms Waste Transfer Waste Compatibility Waste Analysis Safety
The Waste Stream Profile Sheet (WSPS) form can be found in the most (C;gpgtll? Hlity Program Assessments
current revision of RPP-29002, Double-Shell Tank System Waste Analysis '
Plan. RPP-29002, Double-Shell Tank
Waste Analysis Plan
9a-14 Wastes entering the DST system must be categorized according to HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-29002, Double-Shell Tank | Environmental Not modeled.
Reactivity Group (PB94-963603) as a part of the WSPS. The waste in the Farms Waste Transfer Waste Compatibility Waste Analysis Plan
DST system falls into two reactivity groups: group 10 caustics and group Compatibility Program Assessments”
106 water and mixtures containing water. Source wastes shall be (Rev. 31) 9222449(?33 GV?Iz’st(gSAVrYaEIRéis at
categorized according to Table 3-6 of HNF-SD-WM-OCD-015, which has Facil.ities {hat Generatz Treat
not been reproduced here, and potential chemical compatibility hazards . ' ’
identified by waste generators Store, and Dispose of .
' Hazardous Wastes: A Guidance
If no potential hazard is identified for mixing of wastes in the identified Manual.
reactivity groups with the receiver tank waste, the transfer may be allowed.
If a potential hazard is identified, a technical justification explaining how
the waste may be safely transferred and stored in light of the potential
hazard will be required before allowing the transfer.
9a-15 Waste cannot be transferred within the DST or SST system if the transfer HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-C-11, RPP-6623, Management of The | Environmental Not modeled. If no PCB analytical data
would cause the receiving tank to exceed the PCB inventory concentration | Farms Waste Transfer “Process Control Plans” Polychlorinated Biphenyl are available for DST or
limit of 50 ppm in the solid or 2.9 ppm in the liquid. If a tank is found to Compatibility Program TEC-ENG-CHEM-P-13. “Tank Inventory In The Double-Shell SST waste, an estimate of
exceed the limit, no transfers of incoming waste containing PCBs in excess | (Rev. 31, Section 3.3.2.2) Waste Compatibilit ’ Tank System 25 ppm for solids and
of the limit will be allowed into that tank. It is allowable to transfer waste Assessmentg” y 0.2 ppm for liquids will be
with a PCB concentration below the limit into a tank that exceeds the limit. used.
9a-16 Waste transfers and chemical additions will be screened against the Feed HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | Letter CH2M-0304844, Technical The waste blending and
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IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

constraint is met;

“Segregate Envelope C”
— It is assumed that the
strontium and TRU
constituents will be
removed from the
Envelope C waste
currently stored in
Tanks AN-102 and
AN-107 in the DST
system rather than in
the WTP, at which time
segregation is no longer
required.

“Segregate waste
destined for TRU or
low-level waste (LLW)
packaging” — It is
assumed that only the
CH-TRU will be
segregated. The remote-
handled TRU
(RH-TRU) may be
commingled with other
tank waste and will be
fed to WTP.

“Segregate low-cesium
SST waste for non-
WTP supplemental
treatment” — No waste
needs to be segregated
as low cesium feed.

Enhanced blending of
sludge will help reduce
the projected mass of
HLW glass to meet the
consent decree dates for
waste treatment and
SST retrievals.
Blending strategies
include: Significant
heels in the DSTs and
the HLW melter
increase incidental
blending; delivery of
partial batches from the
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

SST receivers to the
HLW Feed Staging
Tanks and from the
HLW Feed Staging
Tanks to the HLW Feed
Tanks may optionally
be used to provide
intentional blending;
RH-TRU solids from
Tanks AW-103 and
AW-105 may be
blended with other
HLW solids to reduce
the zirconium
concentration, if
possible and beneficial.

9a-17

For waste streams with < 5% settled solids by volume and a specific gravity
Spg < 1.35, no further line plugging evaluation is required.

HNF-SD-WM-OCD-015, Tank
Farms Waste Transfer
Compatibility Program

(Rev. 31)

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

RPP-5346, Waste Feed
Delivery Transfer System
Analysis

Safety

Not modeled.

9a-18

Transfer of wastes containing greater than 5 percent by weight insoluble
solids shall have a minimum transfer velocity of approximately 6 feet per
second (140 gpm in a 3in 1.D line), unless calculations have been
performed to establish the critical deposition velocity of the waste and
show that a lower transfer velocity exceeds the critical deposition velocity.

Critical velocity shall be determined using the methodology of Oroskar and
Turian for waste transfers containing greater than 5 weight percent
insoluble solids.

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program

(Rev. 31)

TFC-ENG-STD-26, “Waste
Transfer, Dilution, and
Flushing Requirements”

TFC-ENG-CHEM-C-11,
“Process Control Plans”

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

HNF-2728, Flow Velocity
Analysis for Avoidance of
Solids Deposition during
Transport of Hanford Tank
Waste Slurries

Oroskar and Turian, “The
Critical Velocity in Pipeline
Flow of Slurries”, AICHE
Journal 1980 (attached to
RPP-19221, Critical Flow
Velocity Calculations for Waste
Transfer Piping)

RPP-19221, Critical Flow
Velocity Calculations for Waste
Transfer Piping

RPP-5346, Waste Feed
Delivery Transfer System
Analysis

RPP-9805, Values of Particle
Size, Particle Density, and
Slurry Viscosity to Use in
Waste Feed Delivery Transfer
System Analysis

Safety
Technical

Wastes retrieved from the
SSTs will be retrieved at
the capacity of the
retrieval system as
defined by the minimum
durations when DST
space is available.

B-20




132 of 305

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

RPP-RPT-57991 9/23/2014 - 4:22 PM

Table B-1. Interface Flow Parameters.

further evaluation for the potential precipitation of aluminum as gibbsite at
low hydroxide concentrations. This evaluation is performed in accordance
with TFC-ENG-STD-26, “Waste Transfer, Dilution, and Flushing
Requirements.”.

Farms Waste Transfer
Compatibility Program
(Rev. 31)

TFC-ENG-STD-26, “Waste
Transfer, Dilution, and
Flushing Requirements”

Waste Compatibility
Assessments”

Analysis for Avoidance of
Solids Deposition during
Transport of Hanford Tank
Waste Slurries

ARH-ST-133, Vapor-Liquid-
Solid Phase Equilibria of
Radioactive Sodium Salt
Wastes at Hanford

RPP-17247, Dilution and
Flushing Requirements to
Avoid Solids Precipitation and
Deposition During Tank Waste
Transfers

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
9a-19 Transfer of waste streams with an aluminum concentration> 0.5 M require | HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | HNF-2728, Flow Velocity Technical Not modeled.
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

9a-20

The final state of source and receiver DSTs must be evaluated for
compliance with tank chemistry controls. DST waste chemistry limits are
given in HNF-SD-WM-OCD-015 Table 3-9 (reproduced here). The
evaluation shall include an assumed water addition of 10,000 gallons. The
receipt or transfer of waste that does not meet chemistry control limits can
occur only if the receiving DST will remain within specification limits after
the transfer or as part of actions for the mitigation of out-of-specification
waste.

Table 3-9. Waste Chemistry Limits for All DST's Waste except
241-AN-102, AN-106, AN-107, AY-101, and AY-102 Interstitial Liquids

FOR [NO;] RANGE : FOR WASTE TEMPERATURE (T) RANGE :
Variable

[NO;]< 1.0M : T < 167 °F : 0.010M < [OH] < 8.0M
[NO;]<1.0M: 167 °F <T <212 °F: 0.010M < [OH] < 5.0M
[NO;]< 1.0M : T>212 °F : 0.010M < [OH] < 4.0M

[NOs]<1.0M: T <167 °F, 167 °F<T <212 °F, T>212°F: 0.01IM <
[NO,]1<5.5M

[NOs]1<1.0M:T <167 °F, 167 °F<T <212 °F, T>212°F :
[NOsJ/([OH] +[NO ]) < 2.5M

1.0M < [NO3]<3.0M : T < 167 °F : 0.1([NO;3]) < [OH] < 10M

1.0M < [NOs]<3.0M : 167 °F < T <212 °F : 0.1([NO5]) < [OH] < 10M
1.0M < [NO3]<3.0M : T > 212 °F : 0.1([NO;]) < [OH] < 4.0M

1.0M < [NO;]<3.0M : T < 167 °F, 167 °F<T <212 °F, T>212 °F :
[OHT + [NO, 7> 0.4([NO3 1)

[NOs]>3.0M : T < 167 °F : 0.3M < [OH] < 10M
[NOs]>3.0M : 167 °F<T <212 °F : 0.3M < [OH] < 10M
[NOs]>3.0M : T>212 °F : 0.3M < [OH] < 4.0M

[NO3]>3.0M: T <167 °F, 167 °F<T <212 °F, T >212 °F : [OH] +
[NO,]>1.2M

[NO;]>3.0M : T < 167 °F, 167 °F< T <212 °F, T>212 °F : [NO;] <
5.5M

HNF-SD-WM-OCD-015, Tank

Farms Waste Transfer
Compatibility Program
(Rev. 31)

OSD-T-151-00007, Operating
Specifications for the Double-

Shell Storage Tanks

RPP-13639, Caustic Limits
Report

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

RPP-7795, Technical Basis for
Chemistry Control Program

SD-WM-TI-150, Technical
Basis for Waste Tank
Corrosion Specification

TWRS-PP-94-025, Sludge
Washing Materials Study: The
Behavior of Carbon Steel in a
Dilute Waste Environment

Technical

During retrieval of waste
from the SSTs to the DST
system, sodium hydroxide
and sodium nitrite will be
added as needed so that
the as-retrieved liquid
phase composition
satisfies the DST waste
chemistry limits given in
Table 3-2 of HNF-SD-
WM-OCD-015 (Rev. 24),
Tank Waste Transfer
Compatibility Program.

Issue: The model does not
currently check nor
correct for [OH] or
[NO,] concentrations that
are greater than their
upper limits, nor for
[NO5] concentrations
greater than 5.5 M.

The concentration limits
for all DST waste except
241-AN-102, 241-AN-106,
241-AN-107, 241-AY-101,
and 241-AY-102
interstitial liquid are based
on past corrosion studies
and are intended to limit
the rate of uniform
corrosion to less than or
equal to the design basis of
the tanks of 1 mil per year
(0.001 inches per year) and
to minimize the potential
for pitting and stress
corrosion cracking.
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Technical

HTWOS Model

Maximum Bulk Specific Gravities internal to existing DSTs within the
limits specified in OSD-T-151-00007, Section 1.2, Table 1.2.1 (listed
below).

Table 1.2.1, Maximum Bulk Specific Gravity, from OSD-T-151-00007
Tanks / Maximum Hydrostatic Load (in. w.g.) / Maximum Bulk Specific
Gravity

241 - AN, AW, SY /717 /1.7

241 -AP/841/1.83

241 - AY, AZ/655/1.77

Double-Shell Tank System
Specification

OSD-T-151-00007, Operating
Specifications for the Double-
Shell Storage Tanks

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program

Specifications for Tank Farm
Leak Detection and Single-Shell
Tank Intrusion Detection

TFC-ENG-CHEM-D-21,
“Process Engineering Waste
Surveillance Data Review”

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

Summary for Double-Shell
Tanks, Section 4.0

For 241-AP, Section 7.0 of
RPP-RPT-32237 concludes that
a waste height of 460 in at
Maximum Specific Gravity of
1.83 does not reveal structural
deficiencies of the DST.

For 241-AN, AW, and SY the
waste Maximum Specific
Gravity of 1.7 is based on the
values presented in Table 7-4 of
RPP-RPT-28967 Hanford
Double-Shell Tank Thermal
and Seismic Project — Buckling
Evaluation Methods and
Results for the Primary Tanks,
and conclusions presented in
Section 8 of RPP-RPT-28967.

For 241-AY and AZ, the waste
Maximum Specific Gravity of
1.77 is based on the values
presented in Table 7-7 of
RPP-RPT-28967 and
conclusions presented in
Section 8 of RPP-RPT-28967.

calculations but transfers
based off known
planning.

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
%9a-21 Prior to waste transfers into DSTSs, the Tank Operations Contractor shall OSD-T-151-00007, Operating | OSD-T-151-00007, Operating Temperature readings for Technical Not modeled.
evaluate the end state of the receiving tank to verify that at least one of the | Specifications for the Double- Specifications for the Double- AN-106 are taken weekly to
following criteria is met. Shell Storage Tanks Shell Storage Tanks comply with AC 5.9.1
a. Total tank heat load is < 58,000 Btu/h. HNF-SD-WM-0OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank (HNF-1P-1266)
OR Farms Waste Transfer Waste Compatibility RPP-RPT-28968, Hanford
) o . Compatibility Program Assessments” Double-Shell Tank Thermal
b. Non-convective layer height is< 12 in. and Seismic Project — Summary
OR of Combined Thermal and
c. Supernatant depth is < 39 in. Operating Loads with Seismic
Analysis

OR RPP-RPT-32237, Hanford
d. The non-condensable gas generation rate at saturation in the non- i i , rianior

. . o : . . Double-Shell Tank Thermal

convective layer is sufficiently low, such that the ratio of vertical void and Seismic Project —
fraction profile to the neutral buoyant void fraction is < 1.0. Increased Liquid Level Analysis
OR for 241-AP Tank Farms
e. For AN-106 only, the supernatant temperature is <177 °F.
9a-22 The DST system shall not exceed Maximum hydrostatic loads and HNF-SD-WM-TRD-007, OSD-T-151-00031, Operating RPP-11801, Analysis of Record | Technical No hydrostatic loads
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
9a-23 Concentrated wastes shall be diluted to a specific gravity less than 1.35 TFC-ENG-STD-26, “Waste TFC-ENG-CHEM-C-11, RPP-5346, Waste Feed Technical Not modeled.
prior to transfer unless: 1) Laboratory testing or other evaluation of the Transfer, Dilution, and “Process Control Plans” Delivery Transfer System
waste composition indicates that the waste m fel m t Flushing Requirements” Analysi
hiZi:rCsc:)egcf)isc g?avitg \(/:\?itisoutiiskeof Sfeiipiigtikzjenfgeleli)r/]g LiJn tr;fedt?a:sfer o PredITEmen® TFC'ENG'CHE I_\/I_-P-13, “Tank SRR .
line or on mixing and/or cooling in the receiver tank. and/or 2) Specifi HNF-SD-WM-OCD-015, Tank | Waste Compatibility AR'H-ST-133, Vgpor_—quwd-
g andor coofing In fe receiver tank, andro .) pECITic Farms Waste Transfer Assessments” Solid Phase Equilibria of
process controls are in place to avoid or mitigate the risk of line plugging. Compatibility Program Radioactive Sodium Salt
Wastes at Hanford
HNF-2728, Flow Velocity
Analysis for Avoidance of
Solids Deposition during
Transport of Hanford Tank
Waste Slurries
RPP-17247, Dilution and
Flushing Requirements to
Avoid Solids Precipitation and
Deposition During Tank Waste
Transfers
RPP-9805, Values of Particle
Size, Particle Density, and
Slurry Viscosity to Use in
Waste Feed Delivery Transfer
System Analysis
9a-24 Prior to tank-to-tank waste transfers, SST retrievals, waste transfers to and HNF-1P-1266, Tank Farms RPP-29002, Double Shell Tank | HNF-SD-WM-0OCD-015, Tank | Environmental | Not modeled.
from the 242-A Evaporator, and the receipt of waste from the 222-S Operations Administrative Waste Analysis Plan Farms Waste Transfer Safety
\I;v?:)ho?;cg}/é;(\;v?éﬁéﬁﬂnjgﬁglIlty assessment is prepared in accordance Controls, 5.9.5 (3.B.3) TFC-ENG-CH!EM_-P-13, “Tank Compatibility Program
WAC 173-303-395, “Other Waste Compatibility WAC 173-303, “Dangerous
The DST System shall only receive waste that meets waste acceptance General Requirements” Assessments” Waste Regulations”
arens ;prﬁscf;\)/;‘i?:‘fr;"r’]'st;‘erhg O%Sp;isg’iﬁtefp\ggffmé”a'ys'S Planandthe |\ ac 173-303-640, “Tank OSD-T-151-00031, Operating | RPP-29002, Waste Analysis
Systems Specifications for Tank Farm Plan
Leak Detection and Single-Shell
gg‘uFb- I?a DStY(\a/III\AT;\rrﬁ(DS)?s?Zm Tank Intrusion Detection
Specification
9a-25 Liquid levels, maximum authorized limit/normal operating limit shall be HNF-SD-WM-TRD-007, OSD-T-151-00031, Operating OSD-T-151-00007, Operating | Technical HTWOS has max
limited to 422/416 inches in all 241-AN and 241-SY Farm tanks along with | Double-Shell Tank System Specifications for Tank Farm Specifications for the Double- capacity for the tanks.
241-AP-102, 104, 106, 107 and 241-AW-101, 103-106. Liquid levels shall | Specification Leak Detection and Single-Shell | Shell Storage Tanks, Appendix
be limited to 458/454 inches in tanks 241-AP-101, 103, 105 and 108. OSD-T-151-00007. Operatin Tank Intrusion Detection A lists the Basis for these
Liquid levels shall be limited to 422/409 in 241-AW-102. Liquid levels T » Jperating limits.
shall be limited to 370/364 inches in all 241-AY and 241-AZ Tanks, Note | SPecifications for the Double- IFC'ENG'CHEM.'D'ZL . )
I . - . Shell Storage Tanks Process Engineering Waste ORP-11242, River Protection
that liquid levels are subject to change based upon mission needs in Surveillance Data Review” Proiect Svstem Plan
accordance with ORP-11242. Changes to liquid levels will be addressed in ) y
the latest version of DST operating specification. RPP-11801, Analysis or Record
Summary for Double-Shell
Tanks
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Technical

HTWOS Model

waste from SSTs, as needed, so that the as-retrieved liquid phase
composition satisfies the DST waste chemistry limits listed in IFP 9a-20.

Double-Shell Tank System
Specification

Specifications for Tank Farm
Leak Detection and Single-Shell
Tank Intrusion Detection

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

Farms Waste Transfer
Compatibility Program, Section
3.5.21

from the SSTs to the DST
system, sodium hydroxide
and sodium nitrite will be
added as needed so that
the as-retrieved liquid
phase composition
satisfies the DST waste
chemistry limits given in
Table 3-2 of HNF-SD-
WM-OCD-015, Tank
Waste Transfer
Compatibility Program.

Issue: The model does not
currently check nor
correct for [OH] or
[NO,] concentrations that
are greater than their

upper limits, nor for [NO5’

] concentrations greater
than 5.5 M.

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
9a-26 The DST system shall maintain waste temperatures in each DST within the | HNF-SD-WM-TRD-007, OSD-T-151-00031, Operating OSD-T-151-00007, Operating | Technical Not modeled.
design limits and per the methodology specified in OSD-T-151-00007 Double-Shell Tank System Specifications for Tank Farm Specifications for the Double-
Section 1.4, Tables 1.4.1, 1.4.2-1, and 1.4.2-2 (all reproduced below). Specification Leak Detection and Single-Shell | Shell Storage Tanks, Appendix
Table 1.4.1 Maximum Temperature for Waste, Steel, and Concrete OSD-T-151-00007, Operating Tank Intrusion Detection A~ OSD Technical Basis
Tanks / Max Temperature for Waste and Steel (°F) / Max Temperature for | Specifications for the Double- | TFC-ENG-CHEM-D-21,
Concrete (°F) Shell Storage Tanks “Process Engineering Waste
241-AN, AW / 350 / Dome: 160, Wall: 236 Surveillance Data Review”
241-AP /210 / Dome: 135, Wall: 236
241-AY, AZ /260 / Dome: 160, Wall: 350
241-SY / 250 / Dome: 160, Wall: 250
9a-27 Sodium hydroxide and sodium nitrite shall be added during retrieval of HNF-SD-WM-TRD-007, OSD-T-151-00031, Operating HNF-SD-WM-0CD-015, Tank | Technical During retrieval of waste
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
9a-28 For wastes with phosphate (PO,) concentrations greater than 0.10 M, HNF-SD-WM-TRD-007, OSD-T-151-00031, Operating RPP-23600, Phosphate Technical Not modeled.
these specific controls shall be employed to prevent the formation of Double-Shell Tank System Specifications for Tank Farm Solubility Technical Basis
phosphate gels: Specification Leak Detection and Single-Shell
1. The undiluted phosphate concentration of the source waste(s), the initial | HNF-SD-WM-OCD-015, Tank Tank Intrusion Detection
receiver tank waste and the final receiver tank waste shall be evaluated. Farms Waste Transfer TFC-ENG-CHEM-P-13, “Tank
2. For wastes with either an initial or final phosphate concentration greater Compatibility Program Xvszt: Sﬁ]gnmtgft'b'“ty
than 0.1 M or which are planned to be concentrated above 0.1 M, further
evaluation of the waste behavior is required prior to transfer. This
evaluation shall be conducted in accordance with TFC-ENG-STD-26,
“Dilution and Flushing Requirements,” to ensure that unacceptable or
unexpected precipitation and/or gelling of the waste does not occur
either during transfer, on evaporation and cooling, or on mixing with the
waste in the receiver tank. This evaluation will involve review of the
waste solubility under all anticipated conditions.
3. Inevaluating a transfer, care should be taken to watch for situations in
which an intermediate composition during the transfer may exceed the
solubility limit whereas the final composition may be below the
solubility limit. This situation may arise with multiple source wastes
being transferred into the same receiver tank.
4. Limits/controls established for the waste transfer shall consider
uncertainties in the solubility data used.
5. If the anticipated waste composition during retrieval and transfer will
exceed the established phosphate solubility limit, the waste shall be
diluted prior to transfer to ensure the waste composition remains below
the solubility limit at all times.
9a-29 A gas release event evaluation shall be performed and documented for the HNF-SD-WM-TSR-006, Tank | TFC-ENG-CHEM-P-13, “Tank | PNNL-13781, Effects of Safety Not modeled. See RPP-13033, Tank
following waste transfers into DSTSs. Farms Technical Safety Waste Compatibility Globally Waste-Disturbing Farms Documented Safety
. . Requirements, Specific Assessments” Activities on Gas Generation, Analysis, Chapter 4.0,
° Traqsfers of > 20.'000 gal of vyaste when the resulting waste level in the Administrative Control (SAC) Retention, and Release in “Safety Structures,
receiving DST will be <422 in. 5.8.1, “DST Induced Gas IFC'OPS'OPER'C'49’ Hanford Waste Tanks Systems, and
. . . Development of Waste " .
e Transfers of > 10,000 gal of waste when the resulting waste level inthe | Release Event Evaluationand | oo o v i e RPP-13033. Tank Farms DSA Components,” Section
receiving DST will be > 422 in. Limiting Control for Onerating Procedures ' 4.5.3, “DST Induced Gas
. o . Operations (LCO) 3.4, DST perating . Release Event Flammable
The evaluation shall determine if an induced gas release due to the Induced Gas Release Event (Including Water and Chemical Gas Controls.” for
dissolution of soluble settled solids in the receiving DST is sufficient to Flammable Gas Control” Additions)” additional information.
achieve a flammable gas concentration of 100% of the LFL in the tank
headspace assuming zero ventilation. If a flammable gas concentration of | HNF-IP-1266, Tank Farms
100% of the LFL can be achieved, LCO 3.4, “DST Induced Gas Release Operations Administrative
Event Flammable Gas Control,” shall be implemented during the water Controls
addition, chemical addition, or waste transfer.
9a-30 X/Pu of incoming waste containing more than 0.001 g/L Pu-eq where the CPS-T-149-00012, “Criticality | TFC-ENG-CHEM-C-11, RPP-7475, Criticality Safety Safety Not modeled.
total g Pu-eq in the transfer is 50 g or less the sum sub-critical mass Prevention Specification” “Process Control Plans” Evaluation for Hanford Tank
fractions > 1 Farms Facility
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Technical

HTWOS Model

retrieval technologies and associated rates are:

Modified sluicing — in-tank vehicle — 95 gpm

Modified sluicing — high PO, Egpt + In-tank vehicle — 95 gpm
Mobile arm retrieval system — vacuum — 95 gpm

Modified sluicing in 200-series tanks — 70 gpm

Assumptions for Single-Shell
Tank Waste Retrieval
Planning, Table A.4.3-1

“Process Control Plans”

Assumptions for Single-Shell
Tank Waste Retrieval Planning,
Section A.3

RPP-RPT-50506, MARS-V
Technology Phase Il
Qualification Test Report

volumes and durations
calculated in SVF-1647,
SVF-1647_Rev_5 Calcul
ation_of_SST_Retrieval_
Volumes_and_Durations.
xlIsx, form the input into
the model for the SST
retrieval durations and
volumes. The SST waste
retrieval rates are based
on the retrieval
technology that is planned
for each tank. HTWOS
uses an average retrieval
rate based on the initial
inventory and the
minimum retrieval
duration. Waste transfer
durations are calculated
by dividing the total
volume being transferred
by the transfer rate.

There is a 5-day delay
between subsequent uses
of transfer routes having
common components
starting after the C Farm
retrievals are completed.
This accounts for the
closeout of one transfer
route and the
establishment of another
route. There is a 2-week
wait period between
selecting an SST for
retrieval and the
beginning of retrieval
operations to allow
sufficient time for
retrieval and route setup.

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
9a-31 X/Pu of incoming waste containing more than 0.001 g/L Pu-eq where the CPS-T-149-00012, “Criticality | TFC-ENG-CHEM-C-11, RPP-7475, Criticality Safety Safety Not modeled.
total g Pu-eq in the transfer is more than 50 g the sum sub-critical mass Prevention Specification” “Process Control Plans” Evaluation for Hanford Tank
fractions > 2 Farms Facility
9a-32 Maximum bulk fissile material concentration in any DCRT, DST or SST: CPS-T-149-00012, “Criticality | TFC-ENG-CHEM-C-11, RPP-7475, Criticality Safety Safety Not modeled.
[Pu-eq] < 2.6 g/L Prevention Specification” “Process Control Plans” Evaluation for Hanford Tank
Farms Facility
9a-33 U Farm retrieval rates will vary by technology. The currently assumed RPP-40545, Quantitative TFC-ENG-CHEM-C-11, RPP-40545, Quantitative Technical The retrieval minimum
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
Interface 9b — Supernate Recycle from West Area DSTs to U Farm
SSTs
9b-1 Operations that would result in the re-designation of a Waste Group B or C | HNF-1P-1266, Tank Farm TFC-ENG-CHEM-P-13, “Tank | RPP-10006, Methodology and Safety Not modeled.
tank as a Waste Group A tank are prohibited without prior written approval | Operations Administrative Waste Compatibility Calculations for the Assignment
from the ORP Manager. Controls, Section 5.A.1 Assessments” of Waste Groups for the Large
HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-C-11, Underground Waste Storage
w » Tanks at the Hanford Site
Farms Waste Transfer Process Control Plans
Compatibility Program
9b-2 Chemical additions to a Waste Group C 100-Series SST that would result HNF-1P-1266, Tank Farm TFC-ENG-CHEM-P-13, “Tank | RPP-10006, Methodology and | Safety Not modeled.
in re-designation as a Waste Group B tank (Chemical additions to Operations Administrative Waste Compatibility Calculations for the Assignment
100-series SSTs that are Waste Group B have not been evaluated and are Controls, Section 5.A.1 Assessments” of Waste Groups for the Large
not authorized in DSA) are prohibited. HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-C-11, Underground Waste Stc_Jrage
w " Tanks at the Hanford Site
Farms Waste Transfer Process Control Plans
Compatibility Program
9b-3 Waste tanks must be evaluated using the methodology described in HNF-1P-1266, Tank Farm TFC-ENG-CHEM-P-13, “Tank | RPP-10006, Methodology and Safety Not modeled.
RPP-10006 to determine the Waste Group. Evaluate the final state of Operations Administrative Waste Compatibility Calculations for the Assignment
Waste Group B and C DSTs and SSTs (receiving tanks) prior to waste Controls, Section 5.A.1 Assessments” of Waste Groups for the Large
transfers. HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-C-11, Underground Waste Storage
« " Tanks at the Hanford Site
Farms Waste Transfer Process Control Plans
Compatibility Program
9b-4 Evaluate the final state of Waste Group B and C DSTs and SSTs prior to HNF-1P-1266, Tank Farm TFC-ENG-CHEM-P-13, “Tank | RPP-10006, Methodology and Safety Not modeled.
large water additions (> 10,000 gallons in DSTs or 100-series SSTs and Operations Administrative Waste Compatibility Calculations for the Assignment
> 1,000 gallons in 200-series SSTs). Controls, Section 5.A.1 Assessments” of Waste Groups for the Large
HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-C-11, Underground Waste Storage
w » Tanks at the Hanford Site
Farms Waste Transfer Process Control Plans
Compatibility Program
9b-5 Evaluate the final state of Waste Group C 100-series SSTs prior to HNF-1P-1266, Tank Farm TFC-ENG-CHEM-P-13, “Tank | RPP-10006, Methodology and | Safety Not modeled.
chemical additions of sodium hydroxide to support waste retrieval. (Note: | Operations Administrative Waste Compatibility Calculations for the Assignment
Chemical additions to Waste Group B SSTs or to 200-series SSTs have not | Controls, Section 5.A.1 Assessments” of Waste Groups for the Large
been evaluated in the DSA and are not authorized.) HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-C-11, Underground Waste St(_)rage
w N Tanks at the Hanford Site
Farms Waste Transfer Process Control Plans
Compatibility Program
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Technical

HTWOS Model

lower flammability limit (LFL). Evaluate the end state of the receiving
tank prior to waste transfers, water transfers > 10,000 gallons in 100 series
SSTsand > 1,000 gallons in 200 series SSTs, and prior to chemical
additions of sodium hydroxide to 100 series SSTs to support waste
retrieval. This evaluation shall verify that the minimum time for the
headspace flammable gas concentration to reach 25% of the LFL remains
greater than or equal to the established minimum limits. For SST, the time
to 25% LFL shall be greater than the surveillance frequency listed in
HNF-1P-1266, Table 5.9.1-2 (time limits reproduced below).

The TTLFL evaluation shall use the methodology documented in
RPP-5926, Steady-State Flammable Gas Release Rate Calculation and
Lower Flammability Level Evaluation for Hanford Tank Waste, which
assumes (1) zero airflow condition, (2) the addition of 10,000 gallons of
water (1,000 gallons for 200-series SSTS), and (3) a conservative initial
waste temperature (plus 6 °F to account for instrument error). If the
evaluation indicates that the time for the headspace to reach 25% of the
LFL is less than the minimum limit, the transfer/addition is not allowed
until the limit is changed to account for the shorter time in accordance with
HNF-I1P-1266, Section 5.9.1. In addition to the calculated steady-state
releases, a hydrogen release of 9.6 ft*/day shall be included in the TTLFL
evaluation.

From HNF-IP-1266, Table 5.9.1-2. SST Surveillance Frequency

Tank / Surveillance Frequency (days)

241-B-203 / 30; 241-B-204 / 30; 241-C-102 / 121; 241-T-201/ 121;
241-BY-110/182; 241-T-203 / 182; 241-T-204 / 182; 241-U-103 / 182;
Other SSTs / 365.

Farms Waste Transfer
Compatibility Program
HNF-SD-WM-TRD-007,

Double-Shell Tank System
Specification

HNF-IP-1266, Tank Farm
Operations Administrative
Controls

RPP-13033, Tank Farms
Documented Safety Analysis

Waste Compatibility
Assessments”

Farms Technical Safety
Requirements

RPP-5926, Steady State
Flammable Gas Release Rate
Calculation and Lower
Flammability Level Evaluation
for Hanford Tank Waste

RPP-8050, Lower Flammability
Limit Calculations for Catch
Tanks, DST Annuli, Waste
Transfer-Associated Structures,
and Double-Contained
Receiver Tanks in Tank Farms
at the Hanford Site

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification

9b-6 If a transfer from a Waste Group B DST could uncover solids in the tank, HNF-IP-1266, Tank Farm TFC-ENG-CHEM-P-13, “Tank | PNNL-13781, Effects of Safety Not modeled.
the transfer shall be evaluated using the methodology in PNNL-13781, to Operations Administrative Waste Compatibility Globally Waste Disturbing
determine if an induced gas release due to uncovering solids is sufficientto | Controls Assessments” Activities on Gas Generation,
achieve a flammable gas concentration of 100% of the LFL in the sending Retention, and Release in
DST headspace assuming zero ventilation. If the waste transfer could Ee[a\lrlr:nss\lz/a\zgﬂT(r)acrige?lS Tank Hanford Waste Tanks
uncover solids in the sending DST and the engineering evaluation identifies Compatibility Proaram
that the flammable gas concentration could be ~ 100% of the LFL, the P y Frog
volume of liquid waste transferred from the sending DST shall be limited to
a volume that prevents achieving 100% of the LFL in the tank headspace.
The potential to uncover solids is determined by the remaining supernate
volume following the evaluated transfer. Conservative minimum limits of
40 in. for tank 241-A W-106 and 20 in. for all other DSTs are used to
screen transfers. The limits are based on operating experience and on the
typically observed differences in solids level measurement data points.
Transfers from Tank 241-AZ-101 that could uncover solids in the tank are
not allowed.

9b-7 The tank headspace flammable gas concentration shall be <25% of the HNF-SD-WM-0OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | HNF-SD-WM-TSR-006, Tank Safety Not modeled. A hydrogen release of

9.6 ft*/day accounts for
slow, continuing induced
gas releases from the
dissolution of soluble
settled solids.
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Technical

HTWOS Model

USOFs are bounded by the assumptions used in the DSA. This evaluation
is performed by calculating the Protective Action Criteria (PAC)-2 and
PAC-3 USOFs for the solid and liquid phases of the waste stream, using
equivalent compounds for the analytes shown in HNF-IP-1266, Table
5.9.4-2 (provided below) and the methodology described in RPP-30604.
The complete list of analytes in Table 5.9.4-2 shall be used unless Base
Operations Process Engineering approves the use of a substitute list. The
calculated total USOFs are compared to the bounding USOFs provided in
HNF-1P-1266, Table 5.9.4-1 and 5.9.4-4 (provided below) for the SSTs.

The toxicological USOFs are calculated using an approved spreadsheet.
The spreadsheet is documented in SVF-1245, Waste Compatibility SOF
V1.2.xls, and is described in RPP-31767, Spreadsheet Description
Document for Waste Compatibility SOF V1.2.XLS.

From Table 5.9.4.2 in HNF-IP-1266

Required Liquid Analytes for Toxicological USOF Evaluations
Aluminum (Al), Arsenic (As), Beryllium (Be), Bismuth (Bi), Cadmium
(Cd), Calcium (Ca), Carbonate (CO3), Chloride (Cl), Chromium
(Cr),Caobalt (Co), Fluoride (F), Hydroxide (OH), Iron (Fe), Lanthanum
(La), Lead (Pb), Manganese (Mn), Mercury (Hg), Nickel (Ni), Nitrate
(NO3), Nitrite (NO2), Phosphate (PO,), Potassium (K), Rhodium (Rh),
Selenium (Se), Silicon (Si), Silver (Ag), Sodium (Na), Strontium (Sr),
Sulfate (SO,), Total Organic Carbon (TOC), Tungsten (W), Uranium (U),
Zinc (Zn), Zirconium (Zr)

Required Solid Analytes for Toxicological USOF Evaluations

Farms Waste Transfer
Compatibility Program

HNF-IP-1266, Tank Farm
Operations Administrative
Controls

HNF-SD-WM-TSR-006, Tank
Farms Technical Safety
Requirements, AC 5.9.4,
“Waste Characteristics
Controls”

HNF-SD-WM-TRD-007,
Double-Shell Tank System
Specification

Waste Compatibility
Assessments”

Documented Safety Analysis

RPP-30604, Tank Farms Safety
Analyses Chemical Source
Term Methodology

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification

9b-8 Waste transfers to SSTs are evaluated to verify that the radiological ULDs HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-13033, Tank Farms Safety Not modeled. To protect assumptions on
are bounded by the assumptions used in the DSA. This verification is Farms Waste Transfer Waste Compatibility Documented Safety Analysis waste characteristics used
performed by evaluating 90Sr/90Y, 137Cs, 239Pu, 240Pu and 241Am Compatibility Program Assessments” RPP-5924. Radiological Source to estimate accident
using the dose conversion factors provided in HNF-1P-1266, Section 5.9.4. HNE-IP-1266. Tank Earm Terms for ,Tank Far?ns Safet consequences by ensuring
Because these isotopes may only account for 95% of the ULDs, the Operations Aaministrative Analvsis y that unit-liter doses (ULD),
calculated ULDs shall be divided by 0.95 for comparison to the bounding Cp trol y unit sum-of-fractions
ULDs provided in HNF-1P-1266, Table 5.9.4-1 and Table 5.9.4-4 (provided | ~°""°'° (USOF), and ®Sr and *¥"Cs
below) for the SSTs. HNF-SD-WM-TSR-006, Tank concentrations are within
From Table 5.9.4.1 in HNF-IP-1266 Egrmsr;ﬁgmci\' ngfgti’l tlgeo\églu$2 :kseFdalrrr;] tshe RPP-
ULD Offsite Liquid (Sv/L) : ULD Offsite Solid (Sv/L) : ULD Onsite @ g oS D ' ted Saf
Liquid (Sv/L) : ULD Onsite Solid (Sv/L) Waste Characteristics ocumented Safety
241-C-200 SSTs Controls Analys_ls (DSA) safety
1.7 E+05 : 1.7 E+05 : 1.0 E+03 : 1.3 E+05 HNF-SD-WM-TRD-007, analysis.
SSTs Double-Shell Tank System
15E+03:1.7 E+05: 1.0 E+03: 1.3 E+05 Specification
From Table 5.9.4-4 in HNF-1P-1266
ULD Offsite Liquid (Sv/L) : ULD Offsite Solid (Sv/L) : ULD Onsite
Liquid (Sv/L) : ULD Onsite Solid (Sv/L)
SSTs
1.5E+3:2.9E+5: 1.0E+3 : 2.0E+5

9b-9 Waste transfers to SSTs are evaluated to verify that the toxicological HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-13033, Tank Farms Safety Not modeled. To protect assumptions on

waste characteristics used
to estimate accident
consequences by ensuring
that unit-liter doses (ULD),
unit sum-of-fractions
(USOF), and *Sr and *¥'Cs
concentrations are within
the values used in the
RPP-13033, Tank Farms
Documented Safety
Analysis (DSA) safety
analysis.
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IFP No.

IFP Description

Aluminum (Al), Arsenic (As), Beryllium (Be), Bismuth (Bi), Cadmium
(Cd), Calcium (Ca), Carbonate (CO3), Chloride (CI), Chromium
(Cr),Cobalt (Co), Fluoride (F), Hydroxide (OH), Iron (Fe), Lanthanum
(La), Lead (Pb), Manganese (Mn), Mercury (Hg), Nickel (Ni), Nitrate
(NO3), Nitrite (NO2), Palladium (Pd), Phosphate (PO,), Potassium (K),
Selenium (Se), Silicon (Si), Silver (Ag), Sodium (Na), Strontium (Sr),
Sulfate (SO,), Tellurium (Te), Thallium (TI), Thorium (Th), Tin (Sn), Total
Organic Carbon (TOC), Uranium (U), Zirconium (Zr)

From Table 5.9.4.1 in HNF-IP-1266

USOF PAC-2 Liquid : USOF PAC-2 Solid : USOF PAC-3 Liquid : USOF
PAC-3 Solid

241-C-200 SSTs

4,0 E+08 : 5.0 E+08 : 2.0 E+07 : 8.0 E+07

SSTs

4.0 E+08 : 5.0 E+08 : 2.0 E+07 : 6.0 E+07

From Table 5.9.4-4 in HNF-IP-1266

USOF PAC-2 Liquid : USOF PAC-2 Solid ;: USOF PAC-3 Liquid : USOF
PAC-3 Solid

SSTs

4,0E+8 : 5.0E+8 : 1.3E+7 : 6.0E+7

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

9b-10

Compare the liquid ®°Sr and **Cs concentrations for the waste transfer to
the limiting liquid ®°Sr and **'Cs concentrations for the applicable waste
transfer listed in Table 5.9.4-4 (SST values listed below). Compare the
solid ®Sr and **'Cs concentrations for the waste transfer to the limiting
solid ®Sr and *'Cs concentrations for the applicable waste transfer listed in
Table 5.9.4-4.

From Table 5.9.4-4 in HNF-IP-1266

Sr-90 Liquid (Bg/L) : Sr-90 Solid (Bg/L) : Cs-137 Liquid (Bg/L) : Cs-137
Solid (Bg/L)

SSTs

3.0E+9 : 3.0E+12 : 7.0E+10 : 7.05E+10

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program

HNF-1P-1266, Tank Farm
Operations Administrative
Controls

HNF-SD-WM-TSR-006, Tank
Farms Technical Safety
Requirements, AC 5.9.4,
“Waste Characteristics
Controls”

HNF-SD-WM-TRD-007,
Double-Shell Tank System
Specification

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

RPP-13033, Tank Farms
Documented Safety Analysis

RPP-5924, Radiological Source
Terms for Tank Farms Safety
Analysis

Safety

Not modeled.

To protect assumptions on
waste characteristics used
to estimate accident
consequences by ensuring
that unit-liter doses (ULD),
unit sum-of-fractions
(USOF), and *°Sr and *¥'Cs
concentrations are within
the values used in the
RPP-13033, Tank Farms
Documented Safety
Analysis (DSA) safety
analysis.
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
9b-11 Prior to waste transfer an evaluation shall be performed and documented HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-23600, Phosphate Safety Not modeled.
that identifies any requirements to prevent the formation of waste gel at all | Farms Waste Transfer Waste Compatibility Solubility Technical Basis
times during the waste transfer or chemical addition, and any identified Compatibility Program Assessments”
' Operations Administrative “Process Control Plans”
Waste characteristics to be used in the evaluation are obtained from the best | Controls
available tank data (e.g., the BBI database). Gels are defined in the tank HNF-SD-WM-TSR-006. Tank ngvggsmizfti‘\fv:s%e
farms as high viscosity, nonsettling, thixotropic suspensions even though Farms Technical Safet ' Retrieva?an d Transfer
these suspensions are not a gel in the true chemical sense of the word. The Requirements, AC 5 92 Operating Procedures
primary waste gel of concern for tank farm operations is trisodium “\Waste Chara’cteristilcs: ' (Including Water and Chemical
phosphate dodecahydrate (Na3P04-12H20-0.235Na0H). Controls” Additions)”
For wastes with an undiluted phosphate, [P0, ], concentration of less than @
or equal to 0.1 M, no specific controls are required to avoid phosphate TFC'ENG'.SIT[.)'ZG’ Waste
gelling and further evaluation is not required. Trans_ er, DI ut!on, and ”
Flushing Requirements
If specific controls are required to maintain waste conditions that prevent
the precipitation of a gel, Base Operations Process Engineering shall
document the controls in the WCA for the waste transfer or chemical
addition. The specific controls to be employed to prevent the formation of
phosphate gels are provided in TFC-ENG-STD-26.
9b-12 Criticality Safety Representative (CSR)/Alternate approval shall be HNF-SD-WM-0OCD-015, Tank | OSD-T-151-00031, Operating RPP-7475, Criticality Safety Safety Not modeled.
required for waste transfers when the plutonium (Pu-equivalent) inventory | Farms Waste Transfer Specifications for Tank Farm Evaluation for Hanford Tank
in the receiver DST or SST exceeds or will exceed 10 kg. Justification for | Compatibility Program Leak Detection and Single-Shell | Farms Facility
;r;eszeasp;pr)r:SXEI will be documented as part of the waste compatibility HNF-SD-WM-TRD-007, Tank Intrusion Detection
Double-Shell Tank System TFC-ENG-CHEM-P-13, “Tank
Specification Waste Compatibility
Assessments”
9b-13 Waste cannot be transferred within the DST or SST system if the transfer HNF-SD-WM-0OCD-015, Tank | TFC-ENG-CHEM-C-11, RPP-6623, Management of The | Technical Not modeled. If no PCB analytical data
would cause the receiving tank to exceed the PCB inventory concentration | Farms Waste Transfer “Process Control Plans” Polychlorinated Biphenyl are available for DST or
limit of 50 ppm in the solid or 2.9 ppm in the liquid. If a tank is found to Compatibility Program TEC-ENG-CHEM-P-13. “Tank Inventory In The Double-Shell SST waste, an estimate of
exceed the limit, no transfers of incoming waste containing PCBs in excess Waste Compatibilit ’ Tank System 25 ppm for solids and
of the limit will be allowed into that tank. It is allowable to transfer waste Assessmentg” y 0.2 ppm for liquids will be
with a PCB concentration below the limit into a tank that exceeds the limit. used.
9b-14 Waste transfers and chemical additions will be screened against the Feed HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | Letter CH2M-0304844, Technical The waste blending and
Control List (FCL) provided in Table A-1 of HNF-SD-WM-OCD-015. Farms Waste Transfer Waste Compatibility “Contract Number DE-AC27- segregation controls in the
The screening will initially review the proposed transfer to determine Compatibility Program Assessments” 99RL14047; Request for the feed control list will be
whether either the Source or the Receiver tank is contained on the FCL. If U.S. Department of Energy, followed, with the
no tank involved in the transfer/addition is on the FCL, no further Office of River Protection to following exceptions and
evaluation is required. If a tank is contained on the FCL, further evaluation Rescind Direction on clarifications:
and disposition of the criteria will be required. Configuration Control of Waste “ .
Feed Delivery Tank Contents” * "Blend off high 233U
solids” — It is assumed
Letter 04-TPD-024, CTS No. that blending solids
0400539, “Contract Number from Tanks C-111 and
DE-AC27-99RL14047; C-112 with the solids
Response to Request for the from Tank C-104 in
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

U.S. Department of Energy,
Office of River Protection to
Rescind Direction on
Configuration Control of Waste
Feed Delivery Tank Contents.”

Tank AN-101 will
successfully mitigate
the uranium enrichment
issues with the C-104
solids. Other tanks may
be used as blend stock,
provided the fissile-
uranium-to-total-
uranium loading
constraint is met.

e “Segregate Envelope C”

— It is assumed that the
strontium and TRU
constituents will be
removed from the
Envelope C waste
currently stored in
Tanks AN-102 and AN-
107 in the DST system
rather than in the WTP,
at which time
segregation is no longer
required.

o “Segregate waste

destined for TRU or
low-level waste (LLW)
packaging” — It is
assumed that only the
CH-TRU will be
segregated. The remote-
handled TRU
(RH-TRU) may be
commingled with other
tank waste and will be
fed to WTP.

e “Segregate low-cesium

SST waste for non-
WTP supplemental
treatment” — NO waste
needs to be segregated
as low cesium feed.

Enhanced blending of
sludge will help reduce
the projected mass of
HLW glass to meet the
consent decree dates for
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

waste treatment and SST
retrievals. Blending
strategies include:
Significant heels in the
DSTs and the HLW
melter increase incidental
blending; delivery of
partial batches from the
SST receivers to the HLW
Feed Staging Tanks and
from the HLW Feed
Staging Tanks to the
HLW Feed Tanks may
optionally be used to
provide intentional
blending; RH-TRU solids
from Tanks AW-103 and
AW-105 may be blended
with other HLW solids to
reduce the zirconium
concentration, if possible
and beneficial.

9b-15

For waste streams with < 5% settled solids by volume and a specific gravity
Spg < 1.35, no further line plugging evaluation is required.

HNF-SD-WM-0CD-015, Tank
Farms Waste Transfer
Compatibility Program

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

RPP-5346, Waste Feed
Delivery Transfer System
Analysis

Safety

Not modeled.

9b-16

Transfer of wastes containing greater than 5 percent by weight insoluble
solids shall have a minimum transfer velocity of approximately 6 feet per
second (140 gpm in a 3in 1.D line), unless calculations have been
performed to establish the critical deposition velocity of the waste and
show that a lower transfer velocity exceeds the critical deposition velocity.

Critical velocity shall be determined using the methodology of Oroskar and
Turian for waste transfers containing greater than 5 weight percent

insoluble solids.

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program

TFC-ENG-STD-26, “Waste
Transfer, Dilution, and
Flushing Requirements”

TFC-ENG-CHEM-C-11,
“Process Control Plans”

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

HNF-2728, Flow Velocity
Analysis for Avoidance of
Solids Deposition during
Transport of Hanford Tank
Waste Slurries

Oroskar and Turian, “The
Critical Velocity in Pipeline
Flow of Slurries,” AICHE
Journal 1980 (attached to
RPP-19221, Critical Flow
Velocity Calculations for Waste
Transfer Piping)

RPP-19221, Critical Flow
Velocity Calculations for Waste
Transfer Piping

RPP-5346, Waste Feed
Delivery Transfer System
Analysis

RPP-9805, Values of Particle
Size, Particle Density, and

Safety/
Technical

Waste retrieved from the
SSTs will be retrieved at
the capacity of the
retrieval system as
defined by the minimum
durations when DST
space is available
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

Slurry Viscosity to Use in
Waste Feed Delivery Transfer
System Analysis

9b-17

Transfer of waste streams with an aluminum concentration> 0.5 M requires
further evaluation for the potential precipitation of aluminum as gibbsite at
low hydroxide concentrations. This evaluation is performed in accordance
with TFC-ENG-STD-26, “Waste Transfer, Dilution, and Flushing
Requirements.”

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program

TFC-ENG-STD-26, “Waste
Transfer, Dilution, and
Flushing Requirements”

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

HNF-2728, Flow Velocity
Analysis for Avoidance of
Solids Deposition during
Transport of Hanford Tank
Waste Slurries

ARH-ST-133, Vapor-Liquid-
Solid Phase Equilibria of
Radioactive Sodium Salt
Wastes at Hanford

RPP-17247, Dilution and
Flushing Requirements to
Avoid Solids Precipitation and
Deposition During Tank Waste
Transfers

Technical

Not modeled.

9b-18

Prior to waste transfers into SSTs, the Tank Operations Contractor shall
evaluate the end state of the receiving tank to verify that at least one of the
following criteria is met.

a. Total tank heat load is < 58,000 Btu/h.
OR

b. Non-convective layer height is < 12 in.
OR

¢. Supernatant depth is < 39 in.

OR

d. The non-condensable gas generation rate at saturation in the non-
convective layer is sufficiently low, such that the ratio of vertical void
fraction profile to the neutral buoyant void fraction is < 1.0.

OR
e. For AN-106 only, the supernatant temperature is <177°F.

OSD-T-151-00007, Operating
Specifications for the Double-
Shell Storage Tanks

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program

OSD-T-151-00007, Operating
Specifications for the Double-
Shell Storage Tanks

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

Temperature readings for
AN-106 are taken weekly to
comply with AC 5.9.1
(HNF-1P-1266, Tank Farm
Operations Administrative
Controls)

RPP-RPT-28968, Hanford
Double-Shell Tank Thermal
and Seismic Project — Summary
of Combined Thermal and
Operating Loads with Seismic
Analysis

RPP-RPT-32237, Hanford
Double-Shell Tank Thermal
and Seismic Project —
Increased Liquid Level Analysis
for 241-AP Tank Farms

Technical

Not modeled.
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IFP Source Document

IFP Implementing Document

Basis Document

9b-19

Concentrated wastes shall be diluted to a specific gravity less than 1.35
prior to transfer unless: 1) Laboratory testing or other evaluation of the
waste composition indicates that the waste may be safely pumped at a
higher specific gravity without risk of precipitation/gelling in the transfer
line or on mixing and/or cooling in the receiver tank, and/or 2) Specific
process controls are in place to avoid or mitigate the risk of line plugging.

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program

TFC-ENG-STD-26, “Waste
Transfer, Dilution, and
Flushing Requirements”

TFC-ENG-CHEM-C-11,
“Process Control Plans”

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

RPP-5346, Waste Feed
Delivery Transfer System
Analysis

ARH-ST-133, Vapor-Liquid-
Solid Phase Equilibria of
Radioactive Sodium Salt
Wastes at Hanford

HNF-2728, Flow Velocity
Analysis for Avoidance of
Solids Deposition during
Transport of Hanford Tank
Waste Slurries

RPP-17247, Dilution and
Flushing Requirements to
Avoid Solids Precipitation and
Deposition During Tank Waste
Transfers

RPP-9805, Values of Particle
Size, Particle Density, and
Slurry Viscosity to Use in
Waste Feed Delivery Transfer
System Analysis

9b-20

Prior to tank-to-tank waste transfers, SST retrievals, waste transfers to and
from the 242-A Evaporator, and the receipt of waste from the 222-S
Laboratory, a waste compatibility assessment is prepared in accordance
with TFC-ENG-CHEM-P-13, “Tank Waste Compatibility Assessments.”

HNF-IP-1266, Tank Farm
Operations Administrative
Controls, AC 5.9.5 (3.B.3)

WAC 173-303-395, “Other
General Requirements”

WAC 173-303-640, “Tank
Systems”

HNF-SD-WM-TRD-007,
Double-Shell Tank System
Specification

RPP-29002, Double Shell Tank
Waste Analysis Plan

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

OSD-T-151-00031, Operating
Specifications for Tank Farm
Leak Detection and Single Shell
Tank (SST) Intrusion Detection

HNF-SD-WM-OCD-015, Tank
Farms Waste Transfer
Compatibility Program

WAC 173-303, “Dangerous
Waste Regulations”

RPP-29002, Waste Analysis
Plan

Technical HTWOS Model Notes
Basis Category Simplification
Technical Not modeled.
Environmental Not modeled.
Safety
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
9b-21 For wastes with phosphate (PO,) concentrations greater than 0.10 M, HNF-SD-WM-TRD-007, OSD-T-151-00031, Operating RPP-23600, Phosphate Technical Not modeled.
these specific controls shall be employed to prevent the formation of Double-Shell Tank System Specifications for Tank Farm Solubility Technical Basis
phosphate gels: Specification Leak Detection and Single Shell
1. The undiluted phosphate concentration of the source waste(s), the initial | HNF-SD-WM-OCD-015, Tank Tank (SST) Intrusion Detection
receiver tank waste and the final receiver tank waste shall be evaluated. Farms Waste Transfer TFC-ENG-CHEM-P-13, “Tank
2. For wastes with either an initial or final phosphate concentration greater Compatibility Program Xvszt: Sﬁ]gnmtgft'b'“ty
than 0.1 M or which are planned to be concentrated above 0.1 M, further
evaluation of the waste behavior is required prior to transfer. This
evaluation shall be conducted in accordance with TFC-ENG-STD-26,
“Dilution and Flushing Requirements,” to ensure that unacceptable or
unexpected precipitation and/or gelling of the waste does not occur
either during transfer, on evaporation and cooling, or on mixing with the
waste in the receiver tank. This evaluation will involve review of the
waste solubility under all anticipated conditions.
3. Inevaluating a transfer, care should be taken to watch for situations in
which an intermediate composition during the transfer may exceed the
solubility limit whereas the final composition may be below the
solubility limit. This situation may arise with multiple source wastes
being transferred into the same receiver tank.
4. Limits/controls established for the waste transfer shall consider
uncertainties in the solubility data used.
5. If the anticipated waste composition during retrieval and transfer will
exceed the established phosphate solubility limit, the waste shall be
diluted prior to transfer to ensure the waste composition remains below
the solubility limit at all times.
9b-22 X/Pu of incoming waste containing more than 0.001 g/L Pu-eq where the CPS-T-149-00012, “Criticality | TFC-ENG-CHEM-C-11, RPP-7475, Criticality Safety Safety Not modeled.
total g Pu-eq in the transfer is 50 g or less the sum sub-critical mass Prevention Specification” “Process Control Plans” Evaluation for Hanford Tank
fractions > 1 Farms Facility
9b-23 X/Pu of incoming waste containing more than 0.001 g/L Pu-eq where the CPS-T-149-00012, “Criticality | TFC-ENG-CHEM-C-11, RPP-7475, Criticality Safety Safety Not modeled.
total g Pu-eq in the transfer is more than 50 g the sum sub-critical mass Prevention Specification” “Process Control Plans” Evaluation for Hanford Tank
fractions > 2 Farms Facility
9b-24 Maximum bulk fissile material concentration in any DCRT, DST or SST: CPS-T-149-00012, “Criticality | TFC-ENG-CHEM-C-11, RPP-7475, Criticality Safety Safety Not modeled.
[Pu-eq] < 2.6 g/L Prevention Specification” “Process Control Plans” Evaluation for Hanford Tank
Farms Facility
9b-25 Concrete Maximum 280 °F for waste OSD-T-151-00031, Operating | Replaceable thermocouple trees | SD-RE-TI-012, Single-Shell Technical Not modeled.
Maximum 250 °F for dome Specifications for Tank Farm are installed through risers to Waste Tank Load Sensitivity
Maximum change 20 °F per day Leak Detection and Single measure waste temperatures in Study, page 18
Note: Can be modified on a case-by-case basis by a process memo, which %hell T_ank (SST) Intrusion tanks RPP-11051, Technical Basis
. L . . . etection :
includes an approved engineering evaluation, for special operations such as Document for Single-Shell Tank
retrieval and closure Operating Specifications
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Technical

HTWOS Model

assumed retrieval technologies and associated rates are:

Modified sluicing — in-tank vehicle — 95 gpm

Mobile arm retrieval system — vacuum — 95 gpm

Mobile arm retrieval system — sluicing — 95 gpm

Mobile arm retrieval system — sluicing ( High PO, Salt) — 95 gpm

Assumptions for Single-Shell
Tank Waste Retrieval
Planning, Table A.4.3-1

“Process Control Plans”

Assumptions for Single-Shell
Tank Waste Retrieval Planning,
Section A.3

RPP-RPT-50506, MARS-V
Technology Phase 1l
Qualification Test Report

volumes and durations
calculated in SVF-1647,
SVF-1647_Rev_5 Calcul
ation_of_SST_Retrieval_
Volumes_and_Durations.
xlsx, form the input into
the model for the SST
retrieval durations and
volumes. The SST waste
retrieval rates are based
on the retrieval

technology that is planned

for each tank. HTWOS
uses an average retrieval
rate based on the initial
inventory and the
minimum retrieval
duration. Waste transfer
durations are calculated
by dividing the total
volume being transferred
by the transfer rate.

There is a 5-day delay
between subsequent uses
of transfer routes having
common components
starting after the C Farm
retrievals are completed.

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
9b-26 The DST System shall adjust supernatant properties to be provided for SST | HNF-SD-WM-TRD-007, TFC-ENG-CHEM-P-13, “Tank | RPP-7795, Technical Basis for | Technical Motive fluid for retrievals
Retrieval in accordance with Waste Chemistry Limits in Table 1.5.1-1, and | Double-Shell Tank System Waste Compatibility the Chemistry Control Program is not modeled.
Table 1.5.1-2 of OSD-T-151-00007. (See IFP 9a-22 for table values.) Specification Assessments RPP-PLAN-40145, Single-
Shell Tank Waste Retrieval
Plan
Single-Shell Tank System Part
A Permit
9b-27 Supernate flow rates will vary by technology. Supernate is supplied at a TFC-ENG-STD-26, “Waste TFC-ENG-CHEM-C-11, See pump ANOLA-WTP-024 Technical Not modeled.
rate such that a minimum velocity of 6 ft/s will be maintained in the Transfer, Dilution, and “Process Control Plans” for an example of a typical
transfer line (per TFC-ENG-STD-26). The typical supply rate in C-Farm Flushing Requirements” slurry pump.
has been 100 gpm.
Interface 10a — Waste from S Complex SSTs to West Area DSTs
10a-1 IFPs 9a-1 through 9a-32 are applicable to interface 10a. N/A N/A N/A N/A N/A
through
10a-32
10a-33 S and SX Farm retrieval rates will vary by technology. The currently RPP-40545, Quantitative TFC-ENG-CHEM-C-11, RPP-40545, Quantitative Technical The retrieval minimum
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
This accounts for the
closeout of one transfer
route and the
establishment of another
route. There is a 2-week
wait period between
selecting an SST for
retrieval and the
beginning of retrieval
operations to allow
sufficient time for
retrieval and route setup.
Interface 10b — Supernate Recycle from West Area DSTs to S Complex
SSTs
10b-1 IFPs 9b-1 through 9b-27 are applicable to interface 10b. N/A N/A N/A N/A N/A
through
10b-27
Interface 11 — Waste Samples from SSTs and DSTs to 222-S Lab
111 (Paraphrased) Administrative Control 5.2.3: The Material at Risk limit for | HNF-14733, 222-S Laboratory | HNF-SD-CP-MA-002, 222-S HNF-12125, 222-S Laboratory | Safety Not modeled. 222-S currently operates as
222-S must be less than the derived radioactive material inventory of 39.11 | Technical Safety Requirements | Laboratory Radiological Documented Safety Analysis, a category 3 facility but is
DE-Ci (DSA, Table 3-1). Inventory Control Program Section 2.5.5.2 capable of operating as a
category 2. This limit sets
the operating limits and
prevents operating up to
category 2 levels.
11-2 (Paraphrased) The 222-S Facility limit is 225g of TRU. HNF-12125, 222-S Laboratory | HNF-SD-CP-MA-002, 222-S HNF-12125, 222-S Laboratory | Safety Not modeled. Assumes 20-yr aged, 12%
Documented Safety Analysis, Laboratory Radiological Documented Safety Analysis, Pu-240 equivalent,
Section 2.5.5.2 Inventory Control Program Section 2.5.5.2 minimum critical mass is
530g to sustain a nuclear
chain reaction under ideal
conditions. Very
conservative.
11-3 The fissionable material inventory will not exceed 225g of plutonium HNF-12125, 222-S Laboratory | HNF-SD-CP-MA-002, 222-S HNF-12125, 222-S Laboratory | Safety Not modeled.
equivalence. Documented Safety Analysis, Laboratory Radiological Documented Safety Analysis,
Section 2.5.5.2 Inventory Control Program Section 2.5.5.2
11-4 The nuclear material inventory (at 222-S) will be restricted such that the HNF-12125, 222-S Laboratory | HNF-SD-CP-MA-002, 222-S HNF-12125, 222-S Laboratory | Safety Not modeled.
total facility inventory remains below the Category 2 threshold quantities Documented Safety Analysis, Laboratory Radiological Documented Safety Analysis
listed in DOE-STD-1027-92 (and provided in HNF-12125, Table 3-7) Table 3-7 Inventory Control Program
11-5 Waste Acceptance Criteria for the 222-S TSD container storage units are ATS-310, «“222-S Laboratory ATS-LO-100-107, “222-S WA7890008967, Hanford Environmental | Not modeled.
included in Appendix 1 of ATS-310, Section 6.4 Complex Waste Management Laboratory Hot Cell Cubicle Facility Resource Conservation
Program,” Section 6.4 Housekeeping and Waste and Recovery Act Permit,
Management” Dangerous Waste Portion,
Part 111, Operating Unit
Group 8, “222-S Part A Permit”
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
11-6 (Paraphrased) Minimum information required to receive waste into the RPP-29498, Waste Analysis ATS-L0-090-101, “Sample ATS-MP-1032, “222-S Environmental Not modeled.
222-S TSD unit contains four elements: (1) ensure waste can be managed Plan for the 222-S Dangerous | Receiving and Custodianship” Laboratory Quality Assurance
pursuant to the Part A Form, (2) ensure the waste is not a prohibited waste, | and Mixed Waste Treatment, Project Plan,” Chapter 6
(3) determine if the waste is an ignitable, reactive, or incompatible waste as | Storage, and Disposal Unit M P « .
defined in WAC 173-303-040, and (4) treatment and/or disposal ﬁ;brxzelgrlol.écﬁglgﬁgfl'ty
characterization information when mixed waste is destined for the 219-S 999.3 Laboratf)r » Section 6.3
Tank System. Y '
DOE/RL-96-68, Hanford
Analytical Services Quality
Assurance Requirements
Documents (HASQARD),
Volume 4, Section 3.3
Permit No. 00-05-006 ,
Hanford Site Air Operating
Permit
HNF-14733, 222-S Laboratory
Technical Safety Requirements,
(TSR)5.4.1
Interface 12 — Offgas from 222-S Lab to Stack (Release to
Environment)
12-1 The total abated emission limit for this Notice of Construction (NOC) is Letter AIR 13-306, “License to | ATS-310, “Management of WAC 246-247-040(5), Environmental Not modeled. Main Stack 296-S-21
limited to 1.02E-03 mrem/year to the Maximally Exposed Individual Operate the 222-S Laboratory Gaseous Effluents,” Section 6.2 | “General Standards” requires continuous
(WAC 246-247-040(5)). The total limit on the Potential-To-Emit for this (Replaced NOC ID 831) (NOC WAC 246-247-030(21) radionuclide monitoring
NOC is limited to 3.00E+00 mrem/year to the Maximally Exposed 881; EU 254)” “Definition” ' Sr-90, Cs-137, and Pu-239.
Individual (WAC 246-247-030(21)). Why not for Am-241?
RPP-16922, Environmental
Specification Requirements,
Sections 2 and 8
12-2 The Annual Possession Quantity is limited to Am-241 (6.76E1 Letter AIR 13-306, “License to | ATS-310, “222-S Laboratory WAC 246-247-040(5), Environmental Not modeled.
Curies/year), Sr-90 (9.0E3 Curies/year), Cs-137 (3.16E3 Curies/year), and | Operate the 222-S Laboratory Complex Waste Management “General Standards”
Pu-239 (6.85E1 Curies/year) and these radionuclides are identified in AIR (Replaced NOC ID 831) (NOC | Program,” Section 6.4 WAGC 246-247-030(21),
13-306. 881; EU 254) e e
Definition
RPP-16922, Environmental
Specification Requirements,
Sections 2 and 8
Interface 13 — Wastewater from 222-S Lab to West Area DSTs
13-1 Discharges to Tanks 101 and 104 shall be controlled such that solids in ATS-310, “222-S Laboratory ATS-LO-100-107, “222-S 40 CFR 761, “PCB Environmental Not modeled.
Tank 102 do not exceed 0.5 percent solids by weight. Complex Waste Management Laboratory Hot Cell Cubicle Manufacturing, Processing,
Program,” Section 6.4 Housekeeping and Waste Distribution in Commerce, and
Management” Use Prohibitions”
13-2 Wastes may not be accepted into the 219-S Tank System, which will result | ATS-310, “222-S Laboratory None Found 40 CFR 761, “PCB Environmental | Approximately 5 kgal of | The 219-S Tank System
in exceedance of the process design capacity, as specified in the 222-S Part | Complex Waste Management Manufacturing, Processing, liquid waste from the contains four tanks:
Program,” Section 6.4 Distribution in Commerce, and 222-S Laboratory will be | Tank 101 (15,000 liters),
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

A Permit. The limits are:

219-S Tank System Storage: 37,200 liters

219-S Tank System Treatment: 780 liters/day

This capacity may be exceeded on any given day but shall not be exceeded
oVer any quarter.

Use Prohibitions”

WA7890008967, Hanford
Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,

Part 111, Operating Unit

Group 8, “222-S Part A Permit”

received annually until
WTP startup. The annual
waste volume received
from the 222-S
Laboratory will increase
to 10 kgal after WTP
startup and remain at that
annual volume until waste
processing is complete.
The 222-S Laboratory
waste will be received
into the 200 West Area
DST system and will be
accompanied by a water
flush, whose volume is
equal to 22% of the
received waste volume
(RPP-17152, Hanford
Tank Waste Operations
Simulator (HTWOS)
Version 7.7 Model Design
Document, Section
4.3.13). Currently the
model only accounts for
this waste through 2044,
which is approximately
when the 200 West DSTs
are closed.

Inventory estimates for
this interface are provided
in RPP-33715, Double-
and Single-Shell Tank
Inventory Input to the
HWTOS Model-2007
Update.

Tank 102 (15,000 liters),
Tank 103 (6,000 liters),
and Tank 104 (7,200
liters). Tank 103 has been
cleaned and isolated, and is
out of service. The
maximum process design
capacity for tank storage is
37,200 liters (9672
gallons). The process
design capacity during tank
treatment is 780 liters per
day. This capacity may be
exceeded on any given day
but shall not be exceeded
over any quarter.
Compliance is based on
quarterly volumes.
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Technical

HTWOS Model

the waste analysis results must be within the waste stream characteristics
for the pipe line, and waste transfer has been approved.

Laboratory Transfer 219-S
Tank 102 Liquid Waste to
Tank Farms, Pipeline”

“Preparation of Tank Sampling
and Analysis Plans”

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

ATS-310, “222-S Laboratory
Complex Waste Management
Program,” Section 6.4

ATS-MP-1011, “222-S
Laboratory 219-S Tank 102
Sampling and Analysis Plan”

ATS-LO-100-162, «222-S
Laboratory Sample and Treat
Liquid Wastes in 219-S Tank
102”

TO-430-080, “Transfer from
219-S Tank 102 to SY-101”

Farms Waste Transfer
Compatibility Program

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

Environmental

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
13-3 Waste Acceptance Criteria for the 222-S 219-S Tank System are included ATS-310, “222-S Laboratory ATS-MP-1011, “222-S WAT7890008967, Hanford Safety Not modeled. It is unclear how these
in Appendix 2 of ATS-310, Section 6.4 Complex Waste Management Laboratory 219-S Tank 102 Facility Resource Conservation | Environmental waste designations limit
Program,” Section 6.4 Sampling and Analysis Plan” and Recovery Act Permit, any sample processing at
« Dangerous Waste Portion, 222-S. Clearly organic
ﬁz;l-tJSCJ-rlag-rlost)a;rlnGZI,e aznzdz'-l's;eat Part 111, Operating Unit containing waste is
Liuid WZstes ir?ZlQ-S Tank Group 8, “222-S Part A severally limited. These
10%,, Permit” acceptance criteria only
RPP-29498, Waste Analysis Impact waste into 219-5
Plan for the 222-S Dangerous Y '
and Mixed Waste Treatment,
Storage, and Disposal Unit
RPP-29002, Double-Shell
Tank Waste Analysis Plan
RPP-10726, Requirements for
Discharge from Non-Tank
Farm Waste Generators into
the Double-Shell Tank System
13-4 No materials detrimental to 304 stainless steel are allowed in the liquid HNF-12125, 222-S Laboratory | ATS-LO-100-177, “222-S TBD Safety Not modeled.
waste without prior neutralization or thorough flushing of the lines after Documented Safety Analysis, Laboratory Transfer 219-S Environmental
transfer (to 219-S). Section 2.5.2.2 Tank 102 Liquid Waste to Tank
Farms, Pipeline”
13-5 (Paraphrased) Temperature of solution to be transferred (from 219-S Tank | ATS-LO-100-177, “222-S ATS-LO-100-177, “222-S TBD Safety Not modeled.
102 to Tank Farms) must be < 90 °F. Laboratory Transfer 219-S Laboratory Transfer 219-S
Tank 102 Liquid Waste to Tank 102 Liquid Waste to Tank
Tank Farms, Pipeline” Farms, Pipeline”
13-6 (Paraphrased) Prior to transfer of liquid waste from 219-S to Tank Farms, ATS-LO-100-177, «“222-S TFC-ENG-CHEM-D-23, HNF-SD-WM-0OCD-015, Tank | Safety Not modeled. Need to identify “waste

characteristics of the pipe
line” (not defined in
ATS-LO-100-177).
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

13-7

(Paraphrased) (222-S) Acceptance criteria established in RPP-29498 are
designed to allow transfer of mixed waste (from 222-S) to the DST System.

RPP-29498, Waste Analysis
Plan for the 222-S Dangerous
and Mixed Waste Treatment,
Storage, and Disposal Unit

ATS-MP-1011, “222-S
Laboratory 219-S Tank 102
Sampling and Analysis Plan”

ATS-310, Section 6.3 “222-S
Laboratory Complex PCB
Waste Management”

ATS-310, Section 6.4, “222-S
Laboratory Complex Waste
Management Program”

DOE/RL-90-39, Hanford
Facility Dangerous Waste
Permit Application, Double-
Shell Tank System, Chapter 1,
Part A Form

RPP-29002, Double-Shell Tank
Waste Analysis Plan

TFC-ESHQ-ENV-STD-02,
“Regulated Substance
Management”

DOE/RL-2001-50, Toxic
Substances Control Act
Polychlorinated Biphenyls
Hanford Site Users Guide

40 CFR 761, “Polychlorinated
Biphenyls (PCBs)
Manufacturing, Processing,
Distribution in Commerce, and
Use Prohibitions”

ATS-310, «““222-S Laboratory
Complex Waste Management
Program,” Section 6.4

WAC 173-303, “Dangerous
Waste Regulations”

RPP-10726, Requirements for
Discharge from Non-Tank
Farm Waste Generators into
the Double-Shell Tank System

Environmental

Not modeled.
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IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

13-8

The following waste is prohibited from management in the 222-S
Laboratory TSD container storage units:

a. Dangerous and/or mixed waste not identified on the Part A Form
b. Reactive waste defined in WAC 173-303-090(7)(a)(vi), and (viii)

RPP-29498, Waste Analysis
Plan for the 222-S Dangerous
and Mixed Waste Treatment,
Storage, and Disposal Unit

ATS-310, Section 6.4, “222-S
Laboratory Complex Waste
Management Program”

TFC-ESHQ-ENV-STD-02,
“Regulated Substance
Management”

DOE/RL-2001-50, Toxic
Substances Control Act
Polychlorinated Biphenyls
Hanford Site Users Guide

40 CFR 268, “Land Disposal
Restrictions”

40 CFR 761, “Polychlorinated
Biphenyls (PCBs)
Manufacturing, Processing,
Distribution in Commerce, and
Use Prohibitions”

WAT7890008967, Hanford
Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion

WAC 173-303, “Dangerous
Waste Regulations”

DOE/RL-91-27, Hanford
Facility Permit Application,
222-S Dangerous and Mixed
Waste Treatment, Storage, and
Disposal Unit

RPP-16922, Environmental
Specification Requirements

RPP-29498, Waste Analysis
Plan for the 222-S Dangerous
and Mixed Waste Treatment,
Storage, and Disposal Unit

TFC-PLN-33, “Waste
Management Basis”

Environmental

Not modeled.
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
13-9 The following waste is prohibited from management in the 219-S Tank RPP-29498, Waste Analysis ATS-310, “222-S Laboratory TFC-ESHQ-ENV-STD-02, Environmental Not modeled.
System: Plan for the 222-S Dangerous | Complex PCB Waste “Regulated Substance Safety
and Mixed Waste Treatment, Management,” Section 6.3 Management”

a. Dangerous and/or mixed waste not identified on the Part A Form.
b. Reactive waste defined in WAC 173-303-090(7)(a)(vi), (vii), and (viii) ATS-310, “222-S Laboratory DOE/RL-2001-50, Toxic
¢. Organic compounds not miscible with water forming a separable layer. HNF-12125, 222-S Laboratory | Complex Waste Management Substances Control Act

Storage, and Disposal Unit

d. Waste likely to precipitate to the extent drain lines will clog. Documented Safety Analysis, Program,” Section 6.4 Polychlorinated Biphenyls
Section 2.5.2.2 ATS-MP-1011, “222-5 Hanford Site Users Guide
Laboratory 219-S Tank 102 40 CFR 761, “Polychlorinated

Sampling and Analysis Plan” Biphenyls (PCBs)
Manufacturing, Processing,
Distribution in Commerce, and
Use Prohibitions”

ATS-310, 222-S Laboratory
Administration, Section 6.4,
¢222-S Laboratory Complex
Waste Management Program”

WAC 173-303, “Dangerous
Waste Regulations”

Interface 14 — Wastewater from 222-S Laboratory to TEDF

14-1 pH between 6.5 and 9.0 HNF-SD-W049H-1CD-001, ATS-LO-100-167, “222-S S2 of ST 4502, State Waste Operation Not modeled.
200 Area Treated Effluent Laboratory Sample and Discharge Permit Number
Disposal Facility Interface Transfer 207-SL Retention ST0004502
Control Document Basin Liquid Waste”

RPP-16922, Environmental
Specification Requirements,
Chapter 9 (222-S Laboratory)

14-2 Total alpha < 15 pCi/L HNF-SD-W049H-1CD-001, ATS-LO-100-167, “222-S S2 of ST 4502, State Waste Environmental | Not modeled. Target limit was taken
200 Area Treated Effluent Laboratory Sample and Discharge Permit Number from WAC 173-200,
Disposal Facility Interface Transfer 207-SL Retention ST0004502 “Water Quality Standards
Control Document Basin Liquid Waste” for Groundwater of the

RPP-16922, Environmental
Specification Requirements,
Chapter 9 (222-S Laboratory)

State of Washington,”
since no limit was included

in ST 4502.
14-3 Total beta < 50 pCi/L HNF-SD-W049H-1CD-001, ATS-LO-100-167, “222-S S2 of ST 4502, State Waste Environmental | Not modeled. Target limit was taken
200 Area Treated Effluent Laboratory Sample and Discharge Permit Number from WAC 173-200,
Disposal Facility Interface Transfer 207-SL Retention ST0004502 “Water Quality Standards
Control Document Basin Liquid Waste” for Groundwater of the

RPP-16922, Environmental
Specification Requirements,
Chapter 9 (222-S Laboratory)

State of Washington,”
since no limit was included
in ST 4502.
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Technical

HTWOS Model

class 900 rating for a minimum working pressure of 1490 psig at 200 °F.

Slurry Line Evaluation Report

“Process Control Plans”

Valves, Section 3.3.3.1

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification

14-4 On-line flow monitoring requirement (Maximum flow rate = 75 gpm based | HNF-SD-W049H-1CD-001, ATS-LO-100-167, “222-S S2 of ST 4502, State Waste Operation Not modeled. Maximum flow rate is a

on 4-hour average) 200 Area Treated Effluent Laboratory Sample and Discharge Permit Number ST combined flow rate from

Disposal Facility Interface Transfer 207-SL Retention 4502 all 222-S wastewater
Control Document Basin Liquid Waste” . sources that could be
gpei}%iigfi%nERn:IL?px:rﬁsl generated. Flow rate based
CFI)wa ter 9 (222—Sq Laborator‘ ) on total annual flow
P y divided by 525,600 min
(1 year).

Interface 15 — Waste from West Area DSTs to East Area DSTs
15-1 IFPs 9a-1 through 9a-26 are applicable to interface 15. N/A N/A N/A N/A N/A
through
15-26
15-27 IFPs 9a-28 through 9a-32 are applicable to interface 15. N/A N/A N/A N/A N/A
through
15-31
15-32 IFP 9b-6 is applicable to interface 15. N/A N/A N/A N/A N/A
15-33 During normal operations, mixer-pumps will not be operated with less than | HNF-SD-WM-TRD-007, TFC-ENG-CHEM-C-11, ORP-11242, River Protection Technical Slurries can be removed

36 inches of waste in the tank for DST to DST transfers to prevent damage | Double-Shell Tank System “Process Control Plans” Project System Plan to within 36 in. above the

to the pumps. Specification bottom of the tank for

DST-to-DST transfers.

15-34 The valve meets requirements of ASME B31.3 and ASME B16.34 Special | RPP-RPT-47572, Cross-Site TFC-ENG-CHEM-C-11, W-058-P9, Air Operated Ball Technical Not modeled. NOTE: The operating

pressure through the DST
Transfer Piping is
controlled by rupture disks,
which burst at 400 Ibf/in?.

Per HNF-4160, Double
Shell Tank Transfer
Valving Subsystem
Specification, Section
3.2.1(c), valves that will
normally transport waste
shall have a design
pressure of > 400-psig and
a design temperature of

> 200 °F for DST farms
and a design pressure of >
400-psig and design
temperature of > 180 °F for
SST waste retrieval
systems. Valves installed
at DSTs in support of SST
retrieval activities shall be
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
designed for a design
pressure of > 400-psig and
a design temperature of >
180 °F.
15-35 The Cross-site Transfer System shall be capable of withstanding slurry RPP-RPT-47572, Cross-Site TFC-ENG-CHEM-C-11, WHC-SD-W058-FDC-001, Technical Not modeled.
wastes and liquids with the following physical characteristics. Slurry Line Evaluation Report | “Process Control Plans” Functional Design Criteria for
Temperatures: Project W-058, Replacement of
oF 1 o Cross-Site Transfer System,
Waste 80 °F to 200 °F Section 3.2.1
Flush Water 35 °F to 200 °F -
WHC-SD-W058-DRD-001,
Preliminary Design
Requirements Document for
Project W-058, Replacement of
the Cross-Site Transfer System,
Section 3.2.6.5
15-36 The cross-site booster pumps discharge ranges from 802 psig at a flow rate | RPP-RPT-47572, Cross-Site TFC-ENG-CHEM-C-11, Sulzer Bingham®5 Booster Technical Modeled at 140 gpm,
of 215.3 gpm to 1266 psig with no flow. Slurry Line Evaluation Report | “Process Control Plans” Pump Curve Data however the actual waste
transfer rates through the
cross-site supernatant line
can be between 50 to
60 gpm and transfers
through the cross-site
slurry line can be between
100 to 120 gpm.
15-37 The cross-site transfer backup flushing system shall be capable of RPP-RPT-47572, Cross-Site TFC-ENG-STD-26, “Waste WHC-SD-W058-DRD-001, Technical Cross site flush volume
delivering flush water to the cross-site transfer system piping at a Slurry Line Evaluation Report | Transfer, Dilution, and Flushing | Preliminary Design per transfer: 24,000 gal
volumetric flow rate of 140 gpm. Requirements” Requirements Document for
Project W-058, Replacement of
the Cross-Site Transfer System,
Table A-2
Interface 16 — Waste from MUST/IMUST to DSTs
16-1 IFPs 9a-1 through 9a-26 are applicable to interface 16. N/A N/A N/A N/A N/A In HTWOS 550 kgal of
through IMUST waste will be
16-26 received between 2020 and
2039. No additional water
flush is assumed.
(RPP-17152, Hanford
Tank Waste Operations
Simulator (HTWQOS)
Version 7.7 Model Design
Document, Section
4.3.114.3.12).
Inventory estimates for this
stream are provided in
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Technical HTWOS Model

waste compatibility assessments of waste transfers from non-tank farm
facilities. Waste transfers into the DST system from non-Tank Farm
facilities or interfacing facilities must comply with the limits provided in
Table 3-3 and Table 3-4 (both reproduced below) or a criticality safety
evaluation must be completed documenting that the waste may be received
and stored safely in the DST system.

The sum of sub-critical mass fractions is calculated by summing the
division of the actual mass of absorber to fissile material to the sub-critical
mass ratio of absorber from Table 3-4.

Table 3-3. Criticality Limits for Transfers from Non-Tank Farms Facilities
CRITERIA: LIMIT

Alkalinity of incoming waste from non-Tank Farms facilities other than the
242-A Evaporator: pH > 8.0

Alkalinity of non-radioactive chemicals added to the tank waste system
(excluding water from any source): pH>7.0

X/Pu of incoming waste containing more than 0.001 g/L

Pu-equivalent, where the total g Pu-eq in the transfer is 50 g or less: X sub-
critical mass fractions > 1

X/Pu of incoming waste containing more than 0.001 g/L

Pu-equivalent, where the total g Pu-eq in the transfer is more than 50 g:
sub-critical mass fractions > 2

Maximum bulk fissile material concentration in incoming waste

transfers from non-Tank Farm facilities other than 242-A Evaporator:
[Pu-eq] < 0.04 g/L

Maximum Pu-equivalent concentration in source waste without considering
absorber/Pu-equivalent ratio: <0.001 g/L

Table 3-4. Minimum Absorber/Pu Mass Ratios

NEUTRON ABSORBER (X) : MINIMUM NEUTRON ABSORBER/Pu
SUB-CRITICAL MASS RATIO (X/Pu)

Chromium (Cr) : 135

Iron (Fe) : 160

Manganese (Mn) : 32

Nickel (Ni) : 105

Uranium (U)*: 770

* Note: Only 23U may be credited as a neutron absorber in incoming waste
transfers.

Farms Waste Transfer
Compatibility Program

Waste Compatibility
Assessments”

Evaluation of Hanford Tank
Farms Facility (CSER)

CPS-T-149-00012, “Criticality
Prevention Specifications”

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification

RPP-33715, Double-Shell
and Single-Shell Tank
Inventory Input to the
Hanford Tank Waste
Operations Simulator
Model — 2012 Update.

16-27 IFPs 9a-28 through 9a-29 are applicable to interface 16. N/A N/A N/A N/A N/A

through

16-28

16-29 Criticality Safety Representative (CSR)/Alternate approval is required on HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | RPP-7475, Criticality Safety Safety Not modeled.
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16-30 Transfers involving the addition of solids to tanks 241-AN-102, HNF-SD-WM-0CD-015, Tank | TFC-ENG-CHEM-P-13, Tank Letter CH2M-0602740, Expert | Technical During retrieval of waste | The concentration limits
241-AN-106, 241-AN-107, 241-A Y-101, and 241-AY-102 require Farms Waste Transfer Waste Compatibility Panel Oversight Committee from the SSTs to the DST | for 241-AN-102,
additional evaluation of interstitial liquids for compliance with waste Compatibility Program Assessments Assessment of the 241-AN-107 system, sodium hydroxide | 241-AN-106, 241-AN-107,
chemistry limits specified in HNF-SD-WM-OCD-015, Table 3-10 (Rev. 31) and 241-AN-102 Waste and sodium nitrite will be | 241-AY-101, and
(reproduced below). . Chemistry Corrosion Testing added as needed so that 241-AY-102 interstitial
. o L OSD.'T'15.1'00007’ Operating for Double-Shell Tank Waste the as-retrieved liquid liquid are based on Expert
Table 3-10 Waste Chemistry Limits for the Interstitial Liquid of tanks Specifications for the Double- Chemistrv Optimization hase composition Panel Oversiaht
241-AN-102, AN-106, AN-107, AY-101, and AY-102 Shell Storage Tanks yop phase P - g .
. satisfies the DST waste Committee for Chemistry
TEMPERATURE : LIMIT RPP-RPT-31680, Hanford chemistry limits given in | Optimization
sl122 ZF : [NOz J/[NO5-] > 0.32 Tanks 241-AN-107 and 241- Table 3-2 of HNF-SD- recommendations which
<122°F:pH =10 AN-102: Effect of Chemistry WM-OCD-015 (Rev. 24), | are supported by test data.
and Other Variables on Tank Waste Transfer
Corrosion and Stress Corrosion Compatibility Program The [NO, J/[NOs] limit of
Cracking ' > 0.32 does not apply to
Issue: The model does 241-AY-102, because the
?;)Eeﬁg\'/\g;;;?g%;ﬁége not currently check nor interstitial liquid has low
Assessment of RPP-RPT-35923 correct for [OH] or concentrations of nitrite
Hanford Tank AY101: Effect of’ [NO, ] concentrathns that | and nitrate qnd the I’B:tIO_
Chemistry and Other .Variables are gregte_r than their does not satisfy the limit.
on Corrosion and Stress upper limits, nor f_or These tests were also
Corrasion Cracking [NOs] concentrations conducted at 77 °C
' greater than 5.5 M. (170 °F) and showed a low
RPP-RPT-35923, Hanford propensity for Stress
Tank AY101: Effect of Corrosion Cracking. There
Chemistry and Other Variables is an offsetting factor in
on Corrosion and Stress that this interstitial liquid
Corrosion Cracking. has a high carbonate
Panel Over5|ght_Comm|ttee Expert Panel states that this
Assessment of Fiscal Year 2007 carbonate based waste does
Corro§ion gnd Stress C(_)rrosion not promote pitting
g:g;g:g ;:El#]?anltrgssgtngn corros]icon and the poteptial
range for stress corrosion
Double-Shell Tank 241-AY102 cracking is so negative that
RPP-RPT-33284, Hanford it is not a credible threat in
Tanks AY102 and AP101: the interstitial liquid of
Effect of Chemistry and Other 241-AY-102.
Variables on Corrosion and
Stress Corrosion Cracking.
RPP-ASMT-46121, Corrosion
Propensity Assessment for 241-
AN-106 Waste.
Interface 17a — Waste from B Complex SSTs to B Complex WRF
17a-1 IFP 9a-11 is applicable to interface 17a. N/A N/A N/A N/A N/A
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Technical

HTWOS Model

retrieval technologies and associated rates are:

Modified sluicing — in-tank vehicle — 95 gpm

Modified sluicing — high PO, Eqgpt + In-tank vehicle — 95 gpm
Mobile arm retrieval system — sluicing (High PO, Salt) — 95 gpm
Mobile arm retrieval system — vacuum — 95 gpm

Mobile arm retrieval system — vacuum (High PO, Salt) — 95 gpm

Assumptions for Single-Shell
Tank Waste Retrieval
Planning, Table A.4.3-1

“Process Control Plans”

Assumptions for Single-Shell
Tank Waste Retrieval Planning,

Section A.3

RPP-RPT-50506, MARS-V
Technology Phase 1l
Qualification Test Report

volumes and durations
calculated in SVF-1647,
SVF-1647 Rev_5 Calcul
ation_of _SST_Retrieval _
Volumes_and_Durations.
xlsx, form the input into
the model for the SST
retrieval durations and
volumes. The SST waste
retrieval rates are based
on the retrieval
technology that is planned
for each tank. HTWQOS
uses an average retrieval
rate based on the initial
inventory and the
minimum retrieval
duration. Waste transfer
durations are calculated
by dividing the total
volume being transferred
by the transfer rate.

There is a 5-day delay
between subsequent uses
of transfer routes having
common components
starting after the C Farm
retrievals are completed.
This accounts for the
closeout of one transfer
route and the
establishment of another
route. There is a 2-week
wait period between

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
17a-2 IFPs 9a-13 through 9a-19 are applicable to interface 17a. N/A N/A N/A N/A N/A
through
17a-8
17a-9 IFPs 9a-24 is applicable to interface 17a. N/A N/A N/A N/A N/A
17a-10 IFPs 9a-27 and 9a-28 are applicable to interface 17a. N/A N/A N/A N/A N/A
through
17a-11
17a-12 IFPs 9a-30 and 9a-31 are applicable to interface 17a. N/A N/A N/A N/A N/A
through
17a-14
17a-15 B Complex retrieval rates will vary by technology. The currently assumed | RPP-40545, Quantitative TFC-ENG-CHEM-C-11, RPP-40545, Quantitative Technical The retrieval minimum

B-50



RPP-RPT-57991

9/23/2014 - 4:22 PM

Table B-1. Interface Flow Parameters.

162 of 305

RPP-RPT-57991, Rev. 0
24590-WTP-RPT-MGT-14-023, Rev. 0

IFP No.

IFP Description

IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

selecting an SST for
retrieval and the
beginning of retrieval
operations to allow
sufficient time for
retrieval and route setup.

17a-16

Transfers involving the addition of solids to tanks 241-AN-102,
241-AN-106, 241-AN-107, 241-A Y-101, and 241-AY-102 require
additional evaluation of interstitial liquids for compliance with waste
chemistry limits specified in HNF-SD-WM-OCD-015, Table 3-10
(reproduced below)

Table 3-10 Waste Chemistry Limits for the Interstitial Liquid of tanks
241-AN-102, AN-106, AN-107, AY-101, and AY-102
TEMPERATURE : LIMIT

<122 °F : [NO, J/[NO3]1>0.32

<122°F:pH>10

> 122 °F : Limits in IFP 9a-22 apply

HNF-SD-WM-0CD-015, Tank
Farms Waste Transfer
Compatibility Program

(Rev. 31)

OSD-T-151-00007, Operating
Specifications for the Double-
Shell Storage Tanks

TFC-ENG-CHEM-P-13, Tank
Waste Compatibility
Assessments

Letter CH2M-0602740, Expert
Panel Oversight Committee
Assessment of the 241-AN-107
and 241-AN-102 Waste
Chemistry Corrosion Testing
for Double-Shell Tank Waste
Chemistry Optimization

RPP-RPT-31680, Hanford
Tanks 241-AN-107 and
241-AN-102: Effect of
Chemistry and Other Variables
on Corrosion and Stress
Corrosion Cracking

RPP-ASMT-37653, Expert
Panel Oversight Committee
Assessment of RPP-RPT-35923,
Hanford Tank AY101: Effect of
Chemistry and Other Variables
on Corrosion and Stress
Corrosion Cracking.

RPP-RPT-35923, Hanford
Tank AY101: Effect of
Chemistry and Other Variables
on Corrosion and Stress
Corrosion Cracking.

RPP-ASMT-35619, Expert
Panel Oversight Committee
Assessment of Fiscal Year 2007
Corrosion and Stress Corrosion
Cracking Simulant Testing
Program and the Impact on
Double-Shell Tank 241-AY102

RPP-RPT-33284, Hanford
Tanks AY102 and AP101:
Effect of Chemistry and Other
Variables on Corrosion and
Stress Corrosion Cracking.

RPP-ASMT-46121, Corrosion
Propensity Assessment for 241-

Technical

During retrieval of waste
from the SSTs to the DST
system, sodium hydroxide
and sodium nitrite will be
added as needed so that
the as-retrieved liquid
phase composition
satisfies the DST waste
chemistry limits given in
Table 3-2 of HNF-SD-
WM-OCD-015 (Rev. 24),
Tank Waste Transfer
Compatibility Program.

Issue: The model does not
currently check nor
correct for [OH-] or [NO,
] concentrations that are
greater than their upper
limits, nor for [NO3']
concentrations greater
than 5.5 M.

The concentration limits
for 241-AN-102,
241-AN-106, 241-AN-107,
241-AY-101, and
241-AY-102 interstitial
liquid are based on Expert
Panel Oversight
Committee for Chemistry
Optimization
recommendations which
are supported by test data.

The [NO, J/[NO3] limit of
> 0.32 does not apply to
241-AY-102, because the
interstitial liquid has low
concentrations of nitrite
and nitrate and the ratio
does not satisfy the limit.
These tests were also
conducted at 77 °C

(170 °F) and showed a low
propensity for Stress
Corrosion Cracking. There
is an offsetting factor in
that this interstitial liquid
has a high carbonate
concentration. In
RPP-ASMT-35619, the
Expert Panel states that this
carbonate based waste does
not promote pitting
corrosion and the potential
range for stress corrosion
cracking is so negative that
it is not a credible threat in
the interstitial liquid of
241-AY-102.
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IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document T_echnlcal HTWOS Mgdel Notes
Basis Category Simplification
AN-106 Waste.
Interface 17b — Supernate Recycle from B Complex WRF to B
Complex SSTs
17b-1 IFPs 9b-1 through 9b-5 are applicable to interface 17b. N/A N/A N/A N/A N/A
through
17b-5
17b-6 IFPs 9b-7 through 9b-27 are applicable to interface 17b. N/A N/A N/A N/A N/A
through
17b-26
17b-27 B Complex WRF to SST transfers are currently restricted to supernate. HNF-SD-WM-OCD-015, Tank | TFC-ENG-CHEM-P-13, “Tank | WA7 89000 8967, Hanford Environmental Not modeled.
Retrieval liquids that may be added to the SSTs only following appropriate | Farms Waste Transfer Waste Compatibility Facility Resource Conservation
Ecology approvals pursuant to applicable Hanford Federal Facility Compatibility Program, Assessments” and Recovery Act Permit,
Agreement and Consent Order or other enforceable milestones. Retrieval Section 3.3.3.1 Dangerous Waste Portion,,
liquids may include the Double-Shell Tank waste for the purpose of Part V, Closure Unit 4, “SST
dissolution and to facilitate SST retrieval operations. Part A”
17b-28 Liquid waste levels shall be at least 64 inches in all 241-AY, AZ Farm HNF-SD-WM-TRD-007, Critical Flow Velocity Critical Flow Velocity Technical Not modeled.
Tanks when annulus ventilation is in operation. Liquid waste levels shall be | Double-Shell Tank System Calculations for Waste Transfer | Calculations for Waste
at least 6 inches in 241-AN, AW, AY, and AZ Farm Tanks, and at least 12 | Specification Piping Transfer Piping
inches in 241-AP Farm Tanks when primary ventilation is in operation.
Note that liquid levels are subject to change based upon mission needs in
accordance with ORP-11242. Changes to liquid levels will be addressed in
the latest version of DST operating specification.
Interface 18a — Waste from B Complex WRF to East Area DSTs
18a-1 IFPs 9a-1 through 9a-32 are applicable to interface 18a. N/A N/A N/A N/A N/A
through
18a-32
18a-33 B Complex waste stream (dangerous waste) codes must be included within | WA7890008967, Hanford N/A N/A Environmental Not modeled LIB
the DST Part A permit. Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,
Part I11, Operating Unit
Group 12, “Double-Shell Tank
System & 204-AR Waste
Unloading Station”
18a-34 IFP 17a-16 is applicable to interface 18a. N/A N/A N/A N/A N/A
Interface 18b — Supernate from East Area DSTs to B Complex WRF
18b-1 IFP 9b-6 is applicable to interface 18b. N/A N/A N/A N/A N/A
18b-2 IFP 9b-11 is applicable to interface 18b. N/A N/A N/A N/A N/A
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Technical

HTWOS Model

retrieval technologies and associated rates are:

Modified sluicing — in-tank vehicle — 95 gpm
Mobile arm retrieval system — vacuum — 95 gpm
Mobile arm retrieval system — sluicing — 95 gpm
Modified sluicing + chemical dissolution — 95 gpm

Assumptions for Single-Shell
Tank Waste Retrieval
Planning, Table A.4.3-1

“Process Control Plans”

Assumptions for Single-Shell
Tank Waste Retrieval Planning,
Section A.3

RPP-RPT-50506, MARS-V
Technology Phase 1l
Qualification Test Report

volumes and durations
calculated in SVF-1647,
SVF-1647_Rev_5 Calcul
ation_of_SST_Retrieval_
Volumes_and_Durations.
xlsx, form the input into
the model for the SST
retrieval durations and
volumes. The SST waste
retrieval rates are based
on the retrieval
technology that is planned
for each tank. HTWQOS
uses an average retrieval
rate based on the initial
inventory and the
minimum retrieval
duration. Waste transfer
durations are calculated
by dividing the total
volume being transferred
by the transfer rate.

There is a 5-day delay
between subsequent uses

IFP No. IFP Description IFP Source Document IFP Implementing Document Basis Document . TP Notes
Basis Category Simplification
18b-3 IFPs 9b-14 through 9b-17 are applicable to interface 18b. N/A N/A N/A N/A N/A
through
18b-6
18b-7 IFPs 9b-19 through 9b-21 are applicable to interface 18b. N/A N/A N/A N/A N/A
through
18b-9
18b-10 IFP 17b-28 is applicable to interface 18b. N/A N/A N/A N/A N/A
18b-11 DST waste stream (dangerous waste) codes must be included within the WAT7890008967, Hanford N/A N/A Environmental Not modeled.
WREF Part A permit. Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,
Part I11, Operating Unit
Group 12, “Double-Shell Tank
System & 204-AR Waste
Unloading Station”
Interface 19a — Waste from C Farm SSTs to East Area DSTs
19a-1 IFPs 9a-1 through 9a-32 are applicable to interface 19a. N/A N/A N/A N/A N/A
through
19a-32
19a-33 C Farm retrieval rates will vary by technology. The currently assumed RPP-40545, Quantitative TFC-ENG-CHEM-C-11, RPP-40545, Quantitative Technical The retrieval minimum
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IFP Source Document

IFP Implementing Document

Basis Document

Technical
Basis Category

HTWOS Model
Simplification

Notes

of transfer routes having
common components
starting after the C Farm
retrievals are completed.
This accounts for the
closeout of one transfer
route and the
establishment of another
route. There is a 2-week
wait period between
selecting an SST for
retrieval and the
beginning of retrieval
operations to allow
sufficient time for
retrieval and route setup.

19a-34

IFP 17a-16 is applicable to interface 19a.

N/A

N/A

N/A

N/A

N/A

Interface 19b — Supernate Recycle from East Area DSTs to C Farm

19b-1
through
19b-27

IFPs 9b-1 through 9b-27 are applicable to interface 19b.

N/A

N/A

N/A

N/A

N/A

19b-28

IFP 17b-28 is applicable to interface 19b.

Interface 20a — Waste from A Complex SSTs to East Area DSTs

20a-1
through
20a-32

IFPs 9a-1 through 9a-32 are applicable to interface 20a.

N/A

N/A

N/A

N/A

N/A

20a-33

A & AX Farm retrieval rates will vary by technology. The currently
assumed retrieval technologies and associated rates are:

Mobile arm retrieval system — vacuum — 95 gpm

Modified sluicing + chemical dissolution — 95 gpm

Extended reach sluicing system — high pressure water — 95 gpm

Modified mobile arm retrieval system — vacuum + chemical dissolution —
95 gpm

RPP-40545, Quantitative
Assumptions for Single-Shell
Tank Waste Retrieval
Planning, Table A.4.3-1

TFC-ENG-CHEM-C-11,
“Process Control Plans”

RPP-40545, Quantitative
Assumptions for Single-Shell
Tank Waste Retrieval Planning,
Section A.3

RPP-RPT-50506, MARS-V
Technology Phase Il
Qualification Test Report

Technical

The retrieval minimum
volumes and durations
calculated in SVF-1647,
SVF-1647 Rev_5 Calcul
ation_of _SST_Retrieval _
Volumes_and_Durations.
xlsx, form the input into
the model for the SST
retrieval durations and
volumes. The SST waste
retrieval rates are based
on the retrieval
technology that is planned
for each tank. HTWQOS
uses an average retrieval
rate based on the initial
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Simplification

Notes

inventory and the
minimum retrieval
duration. Waste transfer
durations are calculated
by dividing the total
volume being transferred
by the transfer rate.

There is a 5-day delay
between subsequent uses
of transfer routes having
common components
starting after the C Farm
retrievals are completed.
This accounts for the
closeout of one transfer
route and the
establishment of another
route. There is a 2-week
wait period between
selecting an SST for
retrieval and the
beginning of retrieval
operations to allow
sufficient time for
retrieval and route setup.

20a-34

20b-1
through
20b-27

IFP 17a-16 is applicable to interface 20a.

IFPs 9b-1 through 9b-27 are applicable to interface 20b.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20b-28

IFP 17b-28 is applicable to interface 20b.

Refer to pertinent interface 9a IFPs (for transfers to DSTs)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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22a-1

(Paraphrased) The properties of the 242-A Evaporator feed stream are:
Temperature: 65-120 °F

Flow rate: 90 gpm (average) with a range of 70-130 gpm
Specific Gravity: ~1.0 — 1.4
Maximum pressure 275 Ib/in? gauge

Note: Specific process parameter values are selected for each campaign
and defined in a Process Control Plan.

HNF-14755, 242-A Evaporator
Documented Safety Analysis

TFC-ENG-CHEM-C-11,
“Process Control Plans”

RPP-18465, Technical Basis
for the 242-A Evaporator
Operating Specifications

ARH-2929-1, Functional
Design Criteria 242-A
Evaporator Crystallizer
Facilities

Process

The flow rate from 241-
AW-102 to 242-A is
variable and dependent on
waste properties (see
RPP-17152, Hanford
Tank Waste Operations
Simulator (HTWOS)
Version 7.7 Model Design
Document, Figure 5-1).
The minimum volume of
an evaporator campaign
will be 500 kgal
(RPP-17152, Section
5.3.10). The minimum
volume for a transfer of
waste into Tank AW-102
is 50 kgal (RPP-17152,
Section 5.3.11).

The C-A-1 feed vessel can
operate up to 200F. There
is a flam gas trip on the
vessel at 160 and per
HNF-14755, Section
2.5.9.3.2.3, normal
operations are between 120
and 130 °F. A limit of 120
would prevent flashing;
however, a temperature
limit was not evident in the
documentation.

22a-2

Ammonia in the 242-A Evaporator feed is controlled to prevent release of
ammonia gas from the vessel ventilation system in excess of the
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) limit of 100 Ib per 24-hr period.

HNF-14755, 242-A Evaporator
Documented Safety Analysis,
Page 2-28

TFC-ENG-CHEM-C-11,
“Process Control Plans”

40 CFR 302, “Designation,
Reportable Quantities, and
Notification”

Environmental

Emissions are based on
split factors. Ammonia is
tracked, but there is no
control on the ammonia
content of the evaporator
feed.

22a-3

Samples of underground storage tank contents scheduled for use in a 242-A
Evaporator campaign are required to verify that the waste is acceptable feed
for the 242-A Evaporator. Samples are taken and analyzed before the tank
contents are transferred to the feed tank and before they are pumped from
the feed tank to the 242-A Evaporator. The sampling and analysis
requirements for the 242-A Evaporator are established in HNF-SD-WM-
DQO-014, 242-A Evaporator Data Quality Objectives.

DST wastes are not accepted for treatment in the 242-A Evaporator unless
the 242-A Evaporator waste acceptance criteria are satisfied, and the
process condensate projected to be generated via treatment in the 242-A
Evaporator satisfies LERF waste acceptance criteria.

HNF-14755, 242-A Evaporator
Documented Safety Analysis

WA7890008967, Hanford
Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,

Part I11, Operating Unit

Group 4, “242-A Evaporator,”
Chapter 3, Waste Analysis
Plan

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program
TFC-ENG-CHEM-P-13, “Tank

Waste Compatibility
Assessments”

TFC-ENG-CHEM-D-23,
“Preparation of Tank Sampling
and Analysis Plans”

WAT7890008967, Hanford
Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,

Part 111, Operating Unit

Group 4, “242-A Evaporator,”
Chapter 3, Waste Analysis Plan

Safety
Environmental

A minimum dwell time in
the DST is allocated for
the sampling and analysis
of dilute feed staged in
one or more DSTs and for
preparation of a process
control plan before the
feed can be fed through
the evaporator. The dwell
time used in a given
scenario is selected by the
modeler.

Data quality objectives
identify the rational and
analyses required on the
samples taken from the
underground storage tanks
scheduled for processing or
candidate feed tanks. The
analyses performed include
the following: exothermic
reaction analysis, inorganic
analyses, organic analyses,
boildown, radionuclide
analyses (HNF-14755,
P.2-74)

Feed to the evaporator is
staged in a DST for a
minimum of four months
before being evaporated.
A four-month period is
allocated for the sampling
and analysis of dilute feed
staged in one or more
DSTS and for preparation
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of a process control plan
before that feed can be run
through the evaporator.
The four months is based
on 242-A Evaporator
operating experience
(RPP-17152, Hanford
Tank Waste Operations
Simulator (HTWOS)
Version 7.7 Model Design
Document, Section 5.3.3)

22a-4

A surface sample of each candidate feed tank is taken for visual inspection
and analytical tests are performed to check for separable organics. These
samples are taken when there is inadequate surface sample data prior to a
campaign. If a separable organic layer is observed, an operating
specification limits the lower liquid level in feed tank 241-AW-102.
(HNF-14755)

If there is a separate visible organic layer in the candidate feed tank
samples or if the water content is <25%, then the waste cannot be processed
by the evaporator and is rejected; otherwise, the waste can be transferred to
the evaporator for processing. (HNF-SD-WM-DQO-014)

This is listed in Table 3.4 of the 242-A Evaporator Dangerous Waste
Permit, Chapter 3, Waste Analysis Plan as testing that should be conducted
to satisfy WAC 173-303-300 requirements. (WA7890008967)

Prior to operation of the evaporator, the absence of separable organics must
be verified or managed to preclude transfer to the 242-A Evaporator.
(WA7890008967)

Transfers involving waste staging for the 242-A Evaporator feed require
verification on laboratory analysis that the feed contains no separable
organics. (HNF-SD-WM-OCD-015)

HNF-14755, 242-A Evaporator
Documented Safety Analysis,
Page 2-25

HNF-SD-WM-DQO-014,
242-A Waste Feed Data
Quality Objectives (DQO)

WA7890008967, Hanford
Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,

Part I11, Operating Unit

Group 4, “242-A Evaporator,”
Chapter 3, Waste Analysis
Plan

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program

TFC-ENG-CHEM-P-13, “Tank
Waste Compatibility
Assessments”

TFC-ENG-CHEM-C-11,
“Process Control Plans”

TFC-ENG-FACSUP-C-04,
“Process Memos”

TFC-ENG-CHEM-D-23,
“Preparation of Tank Sampling
and Analysis Plans”

HNF-3172, Liquid Waste
Processing Facilities Waste
Acceptance Criteria

WA7890008967, Hanford
Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,

Part I11, Operating Unit

Group 4, “242-A Evaporator,”
Chapter 3, Waste Analysis Plan

OSD-T-151-00012, Operating
Specifications for the 242-A
Evaporator

Safety
Environmental

Not modeled.

This limit is a control
designed to prevent
pumping separable
organics into the 242-A
Evaporator. (HNF-14755)

The transfer of separable
organics from the 242-A
Evaporator to the LERF is
prohibited. (OSD-T-151-
00012)

OSD-T-151-00012:

To ensure that separable
organic material is not
transferred to the LERF,
the following operational
practices are required.

e Separable organic must
be excluded from 242-A
Evaporator feed. If
separable organic is
detected in candidate
feed samples, the waste
cannot be processed.

o The fluid level in
condensate tank C-100
shall be maintained at or
above 50% during
routine operations. This
will ensure that any
separable organic
remains in C-100.

¢ At the conclusion of a
campaign, C-100 shall be
overflowed to displace
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any floating organic back
to the AW-102 feed tank.

22a-5

The levels of volatile organics in the candidate feed tanks must be limited
to prevent organic vessel vent emissions on the Hanford Site from
exceeding 3 Ibs/hr and 3.1 tons/yr during processing (1.4 kilograms per
hour and 2,800 kilograms per year). (HNF-SD-WM-DQO-014)

To ensure this limit is not exceeded there are limits for individual organic
constituents in the candidate feed tanks. The following are the organic
constituent action limits from Table 4-2 in HNF-SD-WM-DQO-014 and
are applicable for a flow ratio of 2 and a total operating time equivalent to
six months per year:

Acetone: 174.4 x (R-1)/R mg/L (when R = 2 Limit = 87.2 mg/L)
1-Butanol: 452 x (R-1)IR mg/L (when R = 2 Limit = 226 mg/L)
2-Butanone (MEK): 116 x (R-II)IR mg/L (when R = 2 Limit = 58 mg/L)
2-Butoxyethanol: 190.4 x (R-1)/R mg/L (when R = 2 Limit =95.2)
Tributyl phosphate 2.020E + 04 x (R-1)/R mg/L (when R =2 Limit =10
150 mg/L)

TC, TIC: (TC-TIC) < 174.4 x (R-I)/R mg/L (when R =2 Limit = 87 mg/L)
(as acetone)

Tentatively identified compounds from VOA and SVOA analyses:
Required for the evaluation of any other organic constituents that may be of
concern.

These same limits are included in Table 3.2 of the 242-A Evaporator
Dangerous Waste Permit, Chapter 3, “Waste Analysis Plan.”
(WA7890008967)

This is listed in Table 3.4 of the 242-A Evaporator Dangerous Waste
Permit, Chapter 3, “Waste Analysis Plan,” as testing that should be
conducted to satisfy WAC 173-303-300 requirements. (WA7890008967)

NOTE: TC-TIC = TOC which is limited to a lower limit than the
individual species.

HNF-SD-WM-DQO-014, 242-
A Waste Feed Data Quality
Obijectives (DQO)

WA7890008967, Hanford
Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,

Part I11, Operating Unit

Group 4, “242-A Evaporator,”
Chapter 3, Waste Analysis Plan

HNF-SD-WM-0OCD-015, Tank
Farms Waste Transfer
Compatibility Program
TFC-ENG-CHEM-P-13, “Tank

Waste Compatibility
Assessments”

TFC-ENG-CHEM-C-11,
“Process Control Plans”

242-65J-002, ““Sampling

Operations at 242-A
Evaporator”

WHC-SD-WM-ES-380,
Organic Emission Calculations
for 242-A Evaporator Vessel
Vent System

Regulatory Bases:

40 CFR 264.1032, “Standards
for Owners and Operators of
Hazardous Waste Treatment,
Storage, and Disposal
Facilities,” Standards: Process
Vents

WAC 173-303, “Dangerous
Waste Regulations”

WA7890008967, Hanford
Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,

Part I11, Operating Unit

Group 4, “242-A Evaporator,”
Chapter 3, Waste Analysis Plan

WAT7890008967, Hanford
Facility Resource Conservation
and Recovery Act Permit,
Dangerous Waste Portion,

Part I11, Operating Unit

Group 4, “242-A Evaporator,”
Chapter 6, Procedures to
Prevent Hazards

The action limits are
shown in HNF-SD_WM-
DQO-014, Table 4-2 for a
specified flow rate ratio of
2. The limit could change
with a different flow rate.
The limits in Table 4-2 are
based on a maximum
continuous operating time
equivalent to six months
per year. Therefore, if the
total operating time is
expected to exceed six
months per year, the limits
must be reevaluated. As
indicated in Table 4-2,
tentatively identified
compounds and TC-TIC
are not included in the
summation action limit.
Also, tentatively identified
compounds do not have an
action limit. If tentatively
identified compounds are
found, they are evaluated
subjectively.

The Hanford Facility
RCRA Permit, Operating
Unit Group 4, Chapter 3,
requires the analysis of
candidate DST waste feed
containing organic
concentrations. The
acceptance limit has been
set at 10 parts per million
by weight or less. Organic
emissions from treatment
storage and disposal (TSD)
units on the Hanford Site
subject to 40 CFR 264,
Subpart AA, are controlled
to ensure emissions to do
not exceed 1.4 kilograms
per hour and 2,800
kilograms per year. To

Environmental Not modeled
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determine if these criteria
are met, a campaign-
specific Process Control
Plan is prepared to estimate
the potential emissions.
22a-6 The candidate feed tank has two action limits. The action limits for the HNF-SD-WM-DQO-014, HNF-SD-WM-0OCD-015, Tank | RPP-18465, Technical Basis Safety Not modeled. See RPP-PLAN-55022,
candidate feed tank are any exotherms below 335 °F and an 242-A Waste Feed Data Farms Waste Transfer for the 242-A Evaporator Environmental Process Control Plan for
exotherm/endotherm ratio greater than 1.0. Quality Objectives (DQO) Compatibility Program Operating Specifications 242-A Evaporator
This is listed in Table 3.4 of the Hanford Facility Resource Conservation WA7890008967, Hanford TFC-ENG-CHEM-C-11, Regulatory Basis: gfrrépalgns 13-01 and 14-
. . L . « " , Section 3.4.8 for an
and Recovery Act Permit, Dangerous Waste Portion, Chapter 3, Waste Facility Resource Conservation | “Process Control Plans WA7890008967. Hanford example of this analysis
Analysis Plan, as testing that should be conducted to satisfy WAC 173-303- | and Recovery Act Permit, TEC-ENG-CHEM-P-13, “Tank | Facility Resourcé Conservation '
300 requirements. Dangerous Waste Portion, - ' ; RPP-18465 provides
. . . Part I11, Operating Unit Waste Compatibility and Recovery Act Pe”“”.'tv technical basis for 335F,
Note: An endotherm/exothermic reaction <=1 means that when the mixture w » | Assessments” Dangerous Waste Portion,
is heated (measured in lab work by differential scanning calorimetry and/or Group 4, “242-A Evapor:_;ltor, Part I11, Operating Unit but does not address the_
. . . - Chapter 3, Waste Analysis Plan e, . exotherm/endotherm ratio
thermal gravimetric analysis), the waste does not emit any energy. Group 4, “242-A Evaporator, .
Chapter 3, Waste Analysis Plan greater than 1, Rat.' 0s
: greater than 1 provide a net
increase in heat.
WAC 173-303-395(1),
“Other general
requirements,” requires
waste handling be
conducted to prevent an
uncontrolled reaction that
could damage the tank
system structural integrity
or threaten human health or
environment.
22a-7 To avoid line plugging the action limit for the Reynolds number is 4000. HNF-SD-WM-DQO-014, TFC-ENG-CHEM-C-11, HNF-2728, Flow Velocity Technical Not modeled A variety of information is
Waste cannot be transferred if the calculated Reynolds number is below 242-A Waste Feed Data “Process Control Plans” Analysis for Avoidance of required to determine the
Qally e (000) | recen.pacsup.cos, | SOl DI G
If the calculated Reynolds number is greater than 4,000 and the calculated TFC-ENG-STD-26, “Waste “Process Memos” W . . -

.. o oo aste Slurries data are: percent solids,
critical velocity is adequate to transfer the slurry, then the waste can be Transfer, Dilution, and HNF-SD-WM-OCD-015. Tank specific gravity, slurry
processed; otherwise, the waste must be adjusted to meet the Reynolds Flushing Requirements” ' RPP-17247, Dilution and "

o . : Farms Waste Transfer . . temperature, sodium
number and critical velocity, managed according to TFC-ENG-STD-26, Compatibility Proaram Flushing Requirements to concentration. particle
“Waste Transfer, Dilution, and Flushing Requirements” [short periods (<2 P ty Prog Avoid Solids Participation and densit artiélg size. pie
hours) of transfer below critical velocity], or the waste is rejected for TFC-ENG-CHEM-P-13, “Tank | Deposition During Tank Waste diameﬁrp and viscosits P
proce55|n9: - B . X\lszztsesfncémgftlbmty Transfers | Calculations are shown in
Note: Critical velocity of the slurry stream exiting the evaporator is RPP-19912, Evaluation of RPP-19221.

' the line plugging issue are
RPP-19221, Critical Flow obtained from the
Velocity Calculations for Waste candidate feed tank. The
Transfer Piping sodium concentration is
obtained from the analysis
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NOTE: The above documents of the feed tank supernate.
support the 6 ft/s or critical The other parameters
velocity calculation but do not required to determine the
specifically address the critical velocity and the
Reynolds number requirement. Reynolds number come
from the boildown study
and process knowledge.

The technical justification
for the Reynolds number
limit is not directly evident
in the technical basis
documents listed. The
correlations used to
calculate critical velocity
may assume turbulent
flow.

22a-8 If the solids formation, SpG, TIC, and OH" evaluations from samples HNF-SD-WM-DQO-014, HNF-SD-WM-0CD-015, Tank | RPP-10006, Methodology and | Technical Not modeled. HNF-1P-1266 is no longer
obtained during the boildown study indicate the solids formation in the 242-A Waste Feed Data Farms Waste Transfer Calculations for the Assignment a basis for this
receiver tank will change the receiver tank to a Group A tank, then the SpG | Quality Objectives (DQO) Compatibility Program of Waste Groups for the Large requirement, per below.

must be changed or the waste rejected for processing. TEC-ENG-CHEM-C-11 Underground Waste Storage The HNF-SD-WM-DQO-

“Process Control Plans” Tanks at the Hanford Site 014 requirement cited from

y HNF-IP-1266 (Tank Farms
\T/\faggfgfr;i;im;;'m’ Tank Operations Administrative
Assessments” Controls, Section 5.10,

“Flammable Gas Controls”

states ‘Operations that
would result in the re-
designation of a WASTE
GroupBorCDST as a
WASTE Group A tank are
prohibited without prior
writte